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A Share 
in the things 
we stand for 


When one of our old-timers retired 
recently from Standard Stations in 
West Los Angeles, fellow employees 


“wrote him up” thus: 


“He has probably been nice to 
more people in Westwood Village 


than any other single person.” 


We'd like to tell you one or two 
inside reasons why such a man could 
know that inner glow you always 
find in people who make a career of 
“being nice to people.” 

From the day this Standard Oiler 


came to us— August 1, 1918, and 





the end of World War I was in the 
offing — he worked in a place con- 
genial to his nature. 


For 28 years or so he did his job, 
he made friends for himself and his 
company, he drew his pay regularly 
—and all the time he was building 
up credit in the retirement fund, 
and was saving some besides. These 
things combined to give him a feel- 


ing of security, a sense of well being. 


So today he is retired, with a 
check coming in once a month to 
help meet the grocer’s bill and the 
other bills that stubbornly come to 


all with the sureness of taxes. 


Each month some of our old- 
timers reach the golfing years—the 
years for relaxing, fishing, fun.Then 
it is that their retirement benefits 
begin to pay off, for many build up 
enough retirement credit to foot not 
just some of the bills, but all of 
them. 


No less important than the im- 
mediate advantages has been the 
knowledge that retirement age 
would mean retirement— not “the 
shelf.” These people have spent a 
business lifetime without apprehen- 


sion about the morrow. 


aa 
: 
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The Course of Cit 





PRECEPTS IN FOREIGN OPERATIONS 


Whether or not the oil industry of the United 
States has reached its zenith is a moot question. It 
does appear, however, that the domestic industry is 
in a period of lessening opportunity for American 
oil men; but there is opportunity abroad, and the 
American oil man is trained and prepared to take 
such opportunity. It is in the national interest that he 
does so. Thus, in effect, spoke E. DeGolyer at the 
Southwestern District Spring Meeting, Division of 


Production, American Petroleum Institute, at Shreve- 


port, Louisiana. 
‘American companies are substantial and success- 
ful operators in foreign fields.” On the whole, 


“foreign operations by Americans are strictly big- 


company operations. This is understandable. Foreign 
operations are generally slow and expensive. They 
involve difficulties beyond those common to domestic 
operations. Even markets, so simple at home as to 
present no substantial problem, may in case of suc- 
cessful foreign operations, involve the construction 
of pipe lines and even refineries.” Such difficulties 
explain why foreign operations require greater 
amounts of capital than are necessary for domestic 
operations. 

“There is at present a tendency for increasing 
numbers of smaller companies to operate in foreign 
areas and there is no reason why individuals or 
smaller companies, individually or in groups, should 
not engage in foreign operations.” 

One must weigh the political risk. “Consider the 
stability of government, economic conditions, legal 
concepts, and reckon with increasing tendencies to- 
ward nationalization. Consider alliances, foreign 
alignments, and outside pressures. Most of all, con- 
sider the people of the country. If you do not like 
them and if you cannot get along under their institu- 
tions as they exist, you had better stay out of the 
country.” 

Land tenure must be given important considera- 
tion. “In most foreign areas the subsoil pertains in 
some form or other to the state. The taking of leases 

~ concessions, they are generally called — under 
such conditions is generally by either of two distinct 
procedures, both as to time and place. 

“In some areas the nation either has no mining 
law adequate to govern petroleum grants or has no 
adequate petroleum law, in which case any grant of 
oil rights has to be negotiated with the heads of gov- 
ernment and ratified by its legislative bodies.” Under 
this procedure there is almost no limit to the type of 
concession that may be worked out. 


. 





by K. C. SCLATER 


“The other and far more rational type of pro- 
cedure is that of nations, far too few in number, 
with adequate mining or petroleum laws which pro- 
vide for grants of adequate size through some fixed 
and limited type of procedure.” 

In regard to diplomatic protection, “it cannot be 
emphasized too strongly that an American going into 
foreign country goes in on a parity with the nationals 
of that country; that his redress for any injustice 
he may suffer is through the courts of the country.” 

In general, “operations in foreign lands may be 
and often are subject to difficulties of which the aver- 
age independent operating only in the United States 
finds it hard to even conceive. This is more nearly 
true for exploratory operations than it is for de- 
velopment operations, once a field has been found. 
Geologic work may have to be done on foot or horse- 
back. The road to a drilling location may cost more 
than the well. Operations, especially of an explora- 
tory nature, are subject to long delays. Replacement 
material for broken parts may have to be ordered 
from overseas.” 

There is also the problem of personnel. “Any 
initial operation by Americans in a foreign field is 
likely to be of an exploratory nature. It is natural 
that such ventures should be handled by Americans, 
but it is highly desirable, in case of success and long- 
continuing operations, that nationals of the country 
in which the operation is conducted be trained io 
replace Americans in every possible job, including 
the higher administrative posts, for which capable 
men can be found.” 

Important to remember is that “operations in a 
foreign field, aside from presenting you with a wider 
economic opportunity, are important to your Nation 
and to the nationals of the country in which you 
operate.” 

Foreign operations, if they are to prosper, “must 
be of definite and tangible benefit to the people of 
the nation in which you operate. I do not mean by 
this, to the people collectively — such as attained, 
for example, by the payment of royalty to their gov- 
ernment. I mean, to as many of the people individ- 
ually as your operations may be able to benefit. 1 
know of one company operating in a foreign field 
which budgets and spends a definite and substantial 
sum per barrel of oil produced to improve the 
economy of the people among whom it works. It goes 
in for projects as far afield from the normal scope 
of its enterprise as agricultural improvements—irri- 
gation schemes, improvement of animal breeding, 
etc. Does this sound altruistic? The hard-headed men 
who run the enterprise think it makes sense.” 
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WIRE ROPE 


No matter how tough the job...if wire rope is part of 








the equipment needed, you are sure of results if you “fol- 
low through” with HERCULES (Red-Sesand) Wire Rope. 


Its high tensile strength, plus exceptional ability to 
withstand heavy duty performance, has 
placed it high on the list of approved 
equipment in a// industrial fields. Being 
made in Round Strand and Flattened 
Strand constructions — Preformed 
or Non-Preformed —there’s a type 
exactly fitted to meet every wire rope 
requirement. 


The next time a tough job comes up, 
have our engineers make a recom- 
mendation for your specific needs. 


MADE ONLY BY 
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ST.LOUIS 12, MISSOURI,U.$.A. 


WIRE ROPE MAKERS 
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WASHINGTON—Development of a national oil policy, to 
assure adequate supplies from domestic sources and accessible 
foreign areas, will be under auspices of civilian authorities rather 
than the military. 

This decisive step was taken by President Truman when he 
requested Interior Secretary Krug to coordinate all federal oil 
and gas activities and to act as the “channel of communication” 
between the petroleum industry and all governmental agencies, 
and vice versa. 

Krug’s first move was to establish a new oil and gas division 
in the Interior Department. Next he began negotiations with the 
Department of Justice for a “green light” on appointment of 
an industry advisory committee, as suggested by Truman. This 
group, to be known as the National Petroleum Council, will be 
as large as the Petroleum Industry War Council was, with 
membership much the same. With a total of 70 to 80 members, 
there is ample room for the NPC to be completely representa- 
tive of all elements in all branches. An executive committee may 
be set up, chosen from membership of the council. 

Besides the national council, there probably will be subcom- 
mittees on production, refining, natural gas, marketing, econom- 
ics, etc. Membership probably will not be restricted to those 
on the council, but will include representative oil men from all 
over the country. Thus, still greater opportunity will be provided 
for making the council setup representative, geographically as 
well as by groups. 

Ralph K. Davies, deputy administrator of PAW, which was 
folded on May 8, is staying on—at the suggestion of the Presi- 
dent—to organize the new setup for government-industry co- 
operation on oil matters. 

Interior’s new oil and gas division was not set up under any 


By MILBURN PETTY 


statute, but by administrative order. (An executive order from 
the White House will abolish Interior’s old Petroleum Conserva- 
tion Division, administering the Connally “Hot” Oil Law, and 
transfer its functions to the new unit.) So, the new division will 
have no new powers not now held by the federal government. 

At policy-making levels, the new unit will coordinate the oil 
and gas activities of other departmental units such as Bureau 
of Mines, Geological Survey and General Land Office, but it 
is not contemplated that functions of these latter agencies will 
be taken over by the new division. 

Besides unifying departmental petroleum policies, Interior’s 
new unit will also keep the Secretary informed on “the adequacy 
and availability of the supplies of petroleum and its products 
to meet the current and future needs of the Nation” and to de- 
velop proposals looking to the centralization of federal oil and 
gas functions. This is in line with the President’s letter of May 
3 to Krug requesting that he keep the White House informed 
on “significant developments” in the petroleum field and “to con- 
sider and recommend such steps as may be necessary appropri- 
ately to safeguard our petroleum future.” 

The new division is expected to have subdivisions dealing with 
conservation and reserves, economics and supply, research, and 
technical matters. It is planned that Interior will thus become 
the government’s fact-finder on oil and gas. This is an important 
function during the reconversion period. For example. during 
the fuel shortage—made critical by the coal strike—studies can 
be made of fuel oil supply, demand, yields, etc. 

Another function of Interior’s new petroleum unit will be to 
serve as the contact point of the federal government with state 
oil and gas regulatory bodies. This unit also can function as the 
hub of any interdepartmental oil board that is set up later. 





@ PUBLIC LANDS. Now that Secretary Krug has said In- 
terior will go along with any policies adopted by the Senate 
Public Lands Committee on oil and gas leasing law changes, it 
is a good bet that the Committee will recommend (1) a flat 
124% per cent royalty on discoveries on public lands outside pro- 
ducing areas, (2) an increase of at least 100 per cent in the pres- 
ent acreage limitation (7680 acres) on public lands holdings of 
any one operator in a single state, and (3) a limit of 100,000 
acres on holdings for geophysical prospecting. 

Krug’s attitude was in decided contrast with that of his pred- 
ecessor, Harold L. Ickes, who was opposed to these changes 
and would have fought them right down to the time the Presi- 
dent affixed his signature to the bill. Krug has adopted a policy 
of “Let Congress enact the laws, we will administer them to the 
best of our ability.” It is winning him friends on Capitol Hill. 
@ CONTINENTAL SHELF. Interior’s requested budget of 
$5,000,000 for a start on its 10 year program of oil and gas ex- 
ploration of the Continental Shelf was deeply sliced by the 
Budget Bureau and again by the House Appropriations Com- 
mittee. An effort will be made to have it restored as part of 
Interior’s program for inventorying our natural resources. 

Meanwhile, 15 cooperatives have been turned down by In- 
terior in their applications for priority claims on 1500 sq. mi. 
of the Continental Shelf off the Texas-Louisiana coastline when 
and if this area is thrown open for oil and gas leasing as part 
of the public domain. Incidentally, the stretch of coastline 
covered in these co-op applications is the same as that surveyed 
with airborne magnetometer recently for Interior. 

@ OIL PRICE CONTROL. Although OPA probably will sus- 
pend ceilings on crude oil and all products (except possibly re- 
sidual fuel oil) in the next few weeks to permit “moderate” price 
advances, the coal strike has made it unlikely that the industry 
will be freed entirely of price controls for months to come yet. 
@ BIG INCH. Several major oil companies continue to watch 
carefully all developments on disposal of the Big Inch and Little 
Big Inch pipe lines. Cooperatives have decided that they, alone, 
have not the volume to operate the lines as oil carriers. But the 


, 14 


co-ops would be interested in participating if independent re- 
finers or other shippers decide to go ahead with oil use plans. 
Meanwhile, the competition between gas interests for the lines 
grows keener. Realizing that War Assets Administration is com- 
mitted to a preference for oil use, several gas groups have filed 
firm offers for oil-and-gas combinations (one line for gas, the 
other for oil). One of these groups, at least, has discussed oil 
use with several major oil companies. 


@ ARMY BUYING. War Department is seeking to take over 
from Treasury Procurement Division all the gasoline and fuel 
oil buying now done for the Army by TPD, coordinating these 
purchases with the Navy's under the Army-Navy Petroleum 
Board. Meanwhile, TPD is planning to cancel all government 
oil contracts that are tied to OPA ceilings, as soon as price con- 
trols are suspended. TPD will then buy in the open market 
until new bids can be advertised for, which should be good news 
to the small refiners. 


@ STRIPPER WELLS. An eleventh hour effort may be made 
to continue the wartime stripper well subsidy after price con- 
trols are suspended—but from the rate of progress so far, it 
will have to be greatly accelerated if it is to succeed. One pro- 
posal, still in the talk stage among one stripper well group, 
is that Interior Department and U. S. Tariff Commission coop- 
erate on a study of a permanent price differential for marginal 
wells, using rate of production and depth as the yardstick for a 
particular well’s differential. 


@ POSTSCRIPTS. Plans are moving along for a world-wide 
conservation conference, to include petroleum... Rubber Re- 
serve Corp. (RFC) has agreed to loan up to 50% for purifica- 
tion units at plants of Premier Refining and Great Southern to 
make butylene concentrates for synthetic rubber manufacture 
... Senator O'Mahoney has asked for another $10,000 for his 
oil committee’s work... Proposals for legislative oil divorce- 
ment, prohibiting any company from operating in more than 
one branch of the industry, are on the horizon but coming from 
a new quarter... Sale of Ohio Emergency Pipeline to the Ohio 
3tandard is now before the Department of Justice for an OK. 
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NATIONAL 


NEW OPERATIONS SLUMP. Continued uncertainty with 
respect to crude oil price control has had its effect in a 
slump in new drilling operations. Wells drilling at the close 
of April dropped to 3310, against 4150 a year ago. This 
represents a decline of 20 per cent under last year. 


IMPROVED STOCK POSITION. Stocks of crude and all 
refined products are now about 16,000,000 bbl. greater 
than a year ago. Crude stocks are | per cent above a year 
ago, although refined stocks are 7 per cent greater. While 
fuel oil stocks are subnormal, they are now at about the 
same level as a year ago. Heavy imports and excessive 
production are factors in the replenishment of subnorma! 


stock levels. 


PRODUCTION ABOVE REQUIREMENTS. While some 
stock building is admittedly necessary, analysis shows that 
crude production in the first 4 months of 1946 exceeded 
actual requirements by about 68,000 bbl. daily. Production 
has been running about 2 per cent above normal require- 
ments since January |. The facts show that an increasingly 
greater share of the total demand for crude oil is being 
supplied by imports of foreign oil. 


PETROLEUM SITUATION 





REFINING SHOWS STABILITY. Runs to stills in the first 
4 months of this year have averaged about 4,616,000 bbl. 
daily, with actual requirements averaging 4,648,000 bbl. 
daily. Except for operating inequities between motor fuel 
and fuel oil, caused by unfavorable price controls, the 
refining situation has shown a fair degree of stability since 
January |. Further efforts to improve the fuel oil supply 
picture were made in April by a reduction in motor fuel 
yields to 37 per cent, and a commensurate adjustment in 
production of fuel oils. 


WILDCATS LAGGING. Wildcat drilling continues to lag, 
due to uncertainties over price control. The industry fell 
short of the quota set for 1945 by a substantial margin 
and results since January | of this year are below those 
recorded last year. If price controls are removed in the 
oil industry, as is now confidently expected this month, and 
if a needed upward adjustment is made in crude prices, it 
is likely that the search for new oil and gas fields will be 
more intensified. 


GREATER GAS DEVELOPMENT. The development of 
natural gas reserves, particularly in the Hugoton and Pan- 
handle Texas areas, continues unabated. Drilling data for 
the first 4 months of 1946 shows an increase of 8 per cent 
in gas well completions. 



























































































































Comparative Statistics, April, 1946 ee i Se ee ee 
All figures are computed on a Bureau of Mines’ Basis* ee : 
. ; | | Normal Actual ~ mee 
April | March | April |Thisyear Last vear| Per cent = 
1946 | 1946 | 1945 | todate | todate | change | Drilting*** (wells completed)........ 9,000 8,851 98 
TRS ' Production (daily crude output)...... 4,533 4,601 102 
Wells drilling.............. | 3,310) $3,400) 4,150 3,310| 4,150} —20 Refining (Gailv still runa) RAE ot es 4.048 4.01 6 99 
o : § ‘crude and refined)................. u i 92 
Total wells drilled.......... | 2,211] 2,359] 2,169} 8,851| 8,107} + 9 Price of rade (per BL) CSL. 3 08 “033 65 
Development wells......... 1,904 1,977 1,849 7,603 6,828, +11 
MS CacSedt saecabascnt iso) 1217] 1193| 4747/3200] 413 Crude Prices by States for April, 1946§ 
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Highlights IN OILDOM 


@ KRUG EXPLAINS AIMS OF NEW OIL AGENCY. Presi- 
dent Truman, in abolishing the Petroleum Administration for 
War, recommended that the government continue its liaison 
with the oil industry in peacetime. When he ordered the end 
of the wartime agency by May 8, he suggested that Secretary of 
Interior J. A. Krug establish a peacetime petroleum advisory 
council. 

Krug, in explaining the oil and gas division being established 
in the Interior Department as the successor to PAW, has stated 
that it is not an attempt to obtain federal control of petroleum. 

“The new agency will implement the President’s direction to 
assure continued coordination of the Federal Government’s 
many interests in oil and gas without in any way continuing 
wartime regulatory powers,” Krug said. 

A petroleum industry advisory committee similar to the war 
group also will be formed, Krug said, after the Justice Depart- 
ment has been consulted on the antitrust law features. 

Krug said that members of the Petroleum Industry War 
Council will be asked to serve on the peacetime group, and inde- 
pendents will be given adequate representation. 


Ralph K. Davies, Deputy Petroleum Administrator for War, 
will remain for a time to help establish the new oil and gas divi- 
sion and liquidate PAW. 

In further discussing the Interior Department’s plans, Krug 
said PAW did one of the great wartime jobs by finding ways to 
work with the petroleum industry. The new division will adopt 
the same tactics, he said. The division will work closely with 
the State Department on international petroleum matters, ac- 
quainting it, as well as the Army and Navy, with the domestic 
picture, Krug stated. The Interior Department oil conservation 
staff will be transferred to the new division. 


@ TO RECHECK ITALY FOR OIL. Standard Oil Company 
(New Jersey) has filed a preliminary petition with the Italian 
Government to expand its prewar prospecting in that country, 
and other companies are also reported to be interested. Although 
oil was first found in Italy a year after the Pennsylvania Drake 
Well discovered oil in the United States, commercial produc- 
tion always has been small. Now, however, with the widespread 
interest in increasing world petroleum reserves, it is thought 
that another look at Italy may pay dividends. 


From 1860, year of first production, to 1945, total production 
in Italy was only about 3,500,000 bbl. This would constitute 
only 13 per cent of consumption in Italy in 1939 alone. 

At present production is at the rate of about 100,000 bbl. a 
year, of which 90 per cent is in the Emilia region. 

Small amounts of oil, as well as natural gas and some asphalt, 
are found elsewhere—in the Pescara Valley section of the Cen- 
tral Appennines; the Lucanina region in the Southern Appen- 
nines; Tuscany; Southern Italy, and Sicily. 

Despite discouraging results in the past, however; geologists 
believe that extensive search with new methods and equipment 
may find substantial deposits. 

Before war interrupted its explorations (which were contin- 
ued under Italian Government supervision), Standard of New 
Jersey had spent nearly $5,000,000 under a 1926 concession, in 
geological surveys. The old concession limited it to development 
of tracts of not more than 2000 square hectares (4942 acres) , too 
small, oilmen say, to warrant large expenditures. The company’s 
new petition seeks the right to exploit larger tracts. 


@ KANSAS COMMISSION ISSUES PRORATION RULE. The 
most comprehensive statement of proration policy that has come 
from the Kansas Corporation Commission was issued recently 
as a memorandum opinion to its order establishing 20 acres 
as to the basic area attributable to oil wells in pools producing 
from formations less than 4000 ft. deep, and 40 acres as the 
maximum for wells in deeper pools. The statement was given 
to explain its reasoning in setting these limits. 

The commission stressed that it does not have authority to 
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prescribe well-spacing and that operators can drill as close 
a pattern as they please; but that legally it can determine how 
many acres a well can drain, and set standards for acreage 
credit in calculating production rates. 


A cross-section of the oil industry in Kansas was provided in 
the opinion, which revealed that: 


1. The prorated Kansas well averages 3500 ft. in producing 
depth, costs $27,500 to drill, complete and equip, and must earn 
$40,700 to amortize that investment in 15 years with 6 per cent 
interest. 


2. West of Range 1, “where the bulk of our oil is produced,” 
crude brings $1.17 a bbl. After paying one eighth royalty to the 
landowner, £0 cents “lifting cost” and 32 cents administrative 
expense per bbl., the operator has 40 cents for profit and to re- 
pay his investment. 


3. At current prices, the well must produce 101,750 bbl. to 
pay off. If it makes 140,650 bbl., the profit will be $22,500. 


4. If the OPA’s tariff commission is right, and lifting cost 
averages only 13.5 cents a bbl., 72,212 bbl. recovered would net 
$40,700. 


5. When the prospective price increase of 25 cents a bbl. 
becomes a reality, the $1.42 oil would amortize the average well 
investment with 62,215 bbl., at 50 cents lifting cost, or with 
50,008 bbl. produced at 13.5 cents lifting cost. 

6. On the average, Kansas pools recover 6200 bbl. per acre. 
To recover 62,615 bbl. ultimately, a well would have to drain 
16.41 acres; to recover 50,000 bbl. “a fraction over 8 acres.” 


@ ACCIDENT SEVERITY RATE DECLINES, FREQUENCY 
RATE UP. The severity rate of accidents in the petroleum in- 
dustry declined in 1945, although the frequency rate (number 
of accidents per one million hours worked) showed an increase, 
the annual report of the Department of Accident Prevention of 
the American Petroleum Institute reveals. 


Deaths and permanent total disabilities incurred among the 
368,133 workers reported were 126, as compared with 1 6 in 
1944 for 346,140 workers. Frequency of accidents rose from 
13.57 per one million hours worked in 1944, to 14.43 in 1915. 
The greatest reduction in serious accidents was in the reSning 
branch, where deaths and permanent total disabilities dropped 
from 64 in 1944 to 40 in 1945. These occurred among 125,365 
workers. 

Accident prevention work was begun by the Institute in 1931. 


The accident severity rate that year was 2.05 as compared with 
1.35 in 1945. 


@ ASSERTS CALIFORNIA TIDELANDS BELONG TO 
STATE. Robert W. Kenny, attorney general of California, re- 
cently filed a statement with the United States Supreme Court 
summarizing the position of California as defendant in a federal 
government suit seeking to assert title to the tidelands, which 
contain valuable oil and mineral deposits. 


The shorter statement was requested by the court order after 
the Justice Department objected that Kenny’s original two vol- 
ume answer filed with the court was too long and contained a 
great deal of unrelated material. 


Kenny told the court the federal government is not now and 
never has been, since California was admitted to the union 
September 9, 1850, the owner of the land extending between the 
low water mark and the three-mile limit off the coast of Cali- 
fornia. 


He said that “quite the contrary, the state of California owns 
those lands in fee simple absolute.” 

Kenny pointed out that since the Declaration of Independence 
on July 4, 1776, the 13 original states have owned their sub- 
merged lands under navigable waters. 

California, he said, was admitted to the union “upon an equal 
footing with the original states in all respects whatever” and 
thus acquired similar ownership when it became a state. 
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@ TEXAS. Superior Oil Company No. 1 Coopwood has opened 
a new area in west-central Andrews County. The well assured 
production in flowing on two drillstem tests. The last test at 
6848-7000 ft. total depth, brought an oil flow gauged at 260 bbl. 
in 5 hr. 

Discovery well in Atascosa County is Humble’s No. 1 Mour- 
sund, two miles south of Jourdanton. It was completed for 50 
bbl. of oil per day on pump from 7382 ft. 

Prospective pool opener for Starr County is George Echols 
No. 2 Garcia, south of the recently opened Parsons sector of the 
Rincon field. Production was estimated at 70 bbl. from sand 
at 3592-400 ft. 

A new Travis Peak sand oil pool is believed assured for 
Marion County with Magnolia Petroleum Company No. 1 Orr. 
Latest gauge shows the well produced 101 bbl. of fluid in 12-hr., 
of which 70 per cent was 34.5-gravity crude oil and 30 per cent 
drilling mud, basic sediment, and water. 

An Ellenburger discovery in Kent County and the most north- 
easterly well in West Texas is Humble’s No. 1 Vick, C NW NE 
45.5-H&GN. It recovered 73 bbl. of fluid on a 2-hr. gauge 
and flowed without swabbing after acidizing with 2000 gal. 
through perforations at 7775-810 ft. 

Shell Oil Company No. 1 A. Nelson is the latest Ellenburger 
discovery in Andrews County. It is in the C NE SE, 8-A40-PSL. 
The well produced between 33 and 47 bbl. of 42.4-gravity of oil 
an hr. through a 10/64-in. tubing choke. Total depth is 10,453 ft. 

An Archer County discovery is Grace and Grace’s No. 1 Ed- 
wards, 2-2/3 miles southeast of the Scotland multi-zone field. 
Production is 5 bbl. of oil an hr. and is from conglomerate 
through perforations at 5490-5 ft. The producing formation was 
penetrated at 5214 ft. 


@ KENTUCKY. A new gas pool at the western limits of Owens- 
boro has been opened by Watkins Drilling Company No. 1 J. E. 
Massie, NW NW NE, 25-p-29. Production is from a Waltersburg 
stray sand at 1158-68 ft. The well gauged 5,500,000 cu. ft. of gas 
with a rock pressure of 560 lb. 


@ INDIANA. A new oil pool has been opened in Posey County 
by the Peter Fox Brewing Company. The two wells that opened 
the pool are the Milton Andrey No. 1, which flowed at the rate 
of 380 bbl. in 24 hr. from a depth of 2.00 ft., and the Milton 
Andrey No. 2, which seemed to be somewhat better than the 
first well. The pool is just across the Wabash River from the 
Calvin oil pool in White County, Illinois. 


@ OKLAHOMA, Northern McClain County has a new oil field 
at Carter Oil Company No. 1 Thompson, C NE SE, 36-8n-4w. 
Production is from the Chimney Hill section of the Hunton lime 
where operators plugged back to test after finding salt water at 
total depth of 10,592 ft. in the Bromide. Flow was at the rate 
of 20 bbl. an hr. 

\ Dewey County prospect is Oklahoma Natural Gas Com- 
pany’s No. 1 Oakwood Unit, NWC, 6-17-4w. A drillstem test 
at 8003 ft. was unsatisfactory but 2700 ft. of oil and gas-cut 
mud was recovered. 

There is promise of a new shallow oil pool in the southwest 
corner of Caddo County at Neil-Reed Oil Company’s No. 1 Coyle, 
NE NE NE, 33-5n-12w, about 4 mi. southwest of Apache. Con- 
tracted to drill to 2500 ft., the Bromide formation was found 
at 100 ft. and operators reported saturation. 


@ LOUISIANA. The Little Temple area has a new oil field 
opener at Humble Oil and Refining Company’s No. 1 Louisiana 
Delta Farms Company, LaFourche Parish, 19-17s-23e. Final 
gauge is 69 bbl. of fluid daily through a 3/16-in. choke with a 
gas-oil ratio of 582 cu. ft. to 1 bbl. Total depth of the hole is 
12,007 ft. 

Ohio Oil Company’s No. 1-H Bond-Beene, 22-23n-8w, has 
opened a deeper sand zone in the Cotton Valley section of the 
old Haynesville field of Claiborne Parish. With total depth of 
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10,773 ft., casing was perforated at 9990-10,130 ft., and the well 
tested 476 bbl. of oil in 12 hr. through a 24/64-in. choke on 
tubing. Gas gauged 6,600,000 cu. ft. a day. 

The world’s deepest producing oil well is Shell Oil Company’s 
No. 2 Smith-State Unit 1, at Week’s Island, near New Iberia, 
Louisiana. It is producing 33-gravity crude oil from a depth of 
13,778 ft. The former record holding well, only 400 ft. distant, 
was brought in by Shell a year ago and produces condensate 
from a depth of 13,520 ft. 


@ MICHIGAN. Pure Oil Company’s No. 1 Freers, a wildcat 
about 8 miles from the Fork field in Mecosta County indicates 
the opening of a new depth of drilling in the state. It is coring 
below 5100 ft. in the thickest gas-condensate formation dis- 
covered in Michigan. Company officials said a daily gas flow 
of about 10,000,000 cu. ft. and 100 bbl. of condensate was 
indicated. 


@ FLORIDA. Humble Oil and Refining Company’s well in 
Sunniland is promising to be a good producer. In an initial 
1l-hr. test the well flowed at the rate of 253 bbl. a day. Drilled 
to a total depth of 11,578 ft., it is located in the Everglades area 
in Collier County. 


@ KANSAS. Ninth discovery well of the year in Kansas is 
Alkay Oil Company’s No. 1 Gray that opened a new Lansing- 
Kansas City lime production pool in Stafford County. Located 
in SW NE NE, 11-24s-13w, the wildcat was drilled to a total 
depth of 3882 ft. in the Viola and plugged back to 3774 ft. 
where it was completed. 

Sedgwick County’s new pool opener Beech Aircraft Cor- 
poration’s No. 2 Hinkle, SW NE NE, 1-27-le, was assigned a 
state potential of 828 bbl. of oil daily from the Burgess sand at 
2992-95 ft. 

A new shallow oil pool 5 mi. south of Walters in Cotton 
County is apparently being opened by Bridwell Oil Company 
No. 1 Houghton, SE NW NW, 23-3s-11w. An oil sand was pene- 
trated at 1490 ft. and drilled to 1498 ft. On drillstem test there 
were 35 ft. of free oil and 95 ft. of oil-cut mud. The well was 
begun as an Ellenburger or 3600-ft. test. 

Tom Palmer’s No. 1 Lorbeer is being tested in Rooks County 
as an apparent pool opener. The location is SW SW SW, 28-7- 
19w, 3 mi. east and 2 mi. south of the new Alcona pool. The 
well logged good saturation in the Arbuckle at 3342-47 ft. 

A new gas pool apparently is being opened at Continental 
Oil Company’s No. 1 Skinner, a wildcat in the SE NE NE, 33- 
31-15w, 4 mi. west of gas production in the Skinner pool. At 
469714-720 ft., in the top of the Mississippi, the Skinner pro- 
duced 2,500,000 cu. ft. of gas in an open flow test following acid 
treatment. Drilling was to 5167 ft. in the Arbuckle before opera- 
tors plugged back to the Mississippi. 


@ CANADA. Royalite Oil Company’s No. 1 De Winton, wild- 
cat well, lsd, 14-16-21-lw5, has aroused the interest of the 
Canadian oil industry. Located 15 miles south of Calgary and 
13 miles east of the major Foothills oil field, Turner Valley, the 
test has discovered good porosity and oil saturation in cores 
from the Dalhousie sand at 8170-85 ft. and in the underlying 
Basal Fernie down to current depth of 8220 ft. 


@ ILLINOIS. The Keenville pool in Wayne County may have 
a new day of commercial-looking value at M. J. “Jack” Mitchell 
No. 2 Cornstubble, NE SE SE, 29-1s-5e. A drillstem test was 
made from 3090-110 ft. in the McClosky limestone that showed 
gas in 8 min. and a flow of clean oil in 58 min. 


@ NEW MEXICO. Lea County has either a new field or an 
extension to the Drinkard area at Humble Oil and Refining 
Company’s No. 1-B Hardison, 32-21s-374. Casing was _per- 
forated at 6420-80 ft. and 6500-60 ft. and the well acidized. 
On a test production was 624 bbl. of oil a day through tubing. 
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announces the appointment of... 


United Oilwell Service, S.A. 


Apartado 1085, Caracas, Venezuela 


as Sales Representative in South and 
Central America and the West Indies ... 


for JELFLAKE and JELFOAM 


slurry—retain their original properties. 


To prevent or stop lost circulation, add JELFLAKE or JEL- 
FOAM to drilling mud or cement slurry. These light, tough 
fragments plug formation pores—seal off “thief” formations! 


JELFLAKE and JELFOAM mix thoroughly in mud or cement 


Get both from United Oilwell Service in Caracas—or from any 
Dowell station or distributor in the United States. Be prepared. 


Write or cable DOWELL INCORPORATED, TULSA 3, OKLAHOMA, U. S. A. 





TULSA, OKLAHOMA, U.S.A. 








LA DOWELL INCORPORATED 


se complace en anunciar el nomtriamiento de la 


United Oilwell Service, S.A. 


Apartado 1085, Caracas, Venezuela 


Representante en Suramérica, América Central y las Antillas . .. 


pata la venta de JELFLAKE y JELFOAM 


Agregando JELFLAKE o JELFOAM, se evita o se suspende la 
pérdida de circulacién de lodo o de mezcla de cemento. Son dos 
productos quimicos en forma de fragmentos duros que tapan los 


poros de la formacién—jaislan las formaciones “ladronas”! 


El JELFLAKE y el JELFOAM se mezclan completamente con 
el lodo o la mezcla de cemento—conservan sus propiedades origi- 
nales. 

Pida ambos productos a la United Oilwell Service, en Caracas— 
o a cualquier centro de abastecimiento de productos Dowell en 
los Estados Unidos. Manténgase preparado. 


Escriba o cablegrafie a DOWELL INCORPORATED, TULSA 3, OKLAHOMA, E.U.A. 


TULSA, OKLAHOMA, E.U. A. 
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@ SUPPLY GAS FOR LINE. K. S. Adams, president of Phil- 
lips Petroleum Company, said that he expects an FPC certifi- 
cate to be issued soon for construction of a gas pipe line from 
Dumas, Texas, to the West Coast. The project, on which a hear- 
ing was held April 12 at Los Angeles, is to be completed by the 
El Paso Natural Gas Company, and the Southern California 
Gas Company. Adams said his firm would supply much of the 
gas for the line. 


@ CONSTRUCT LINES AND FACILITIES. The Kansas-Ne- 
braska Natural Gas Company, Phillipsburg, Kansas, has been 
granted permission by the FPC to construct, acquire, and oper- 
ate gas transportation facilities in Kansas and Nebraska at an 
estimated cost of $1,575,000. The program includes the fol- 
lowing: 1. Construction of a new 1000-hp. compressor station 
near Palco, Kansas. 2. Installation of a 1000-hp. compressor 
unit and auxiliary equipment at an existing compressor station 
near Scott City, Kansas. 3. Removal of a 500-hp. compressor 
station near Traer, Kansas, to the vicinity of Colby, Kansas. 4. 
Removal of three 450-hp. units from the Scott City compressor 
station and their installation at a new compressor station in the 
Hugoton gas field near Deerfield, Kansas. 5. Laying of approxi- 
mately 56-mi. of 16-in. and 21-mi. of 1234-in. pipe line extend- 
ing from the company’s existing pipe line near Phillipsburg, 
Kansas, to a junction with an existing pipe line near Hasting, 
in Adams County, Nebraska. 6. Replacement of approximately 
56-mi. of 16-in. line extending from a junction with an existing 
line in Hamilton County, Nebraska, and terminating at a point 
in Thayer County, Nebraska, with pipe of smaller diameters. 


@ PLANS APPROYED. A study made by United States tech- 
nicians for the construction of a pipe line from Camiri, Santa 
Cruz, to Tin Tin, Cochabamba, where an oil refinery will be 
erected, has been approved by the Bolivian government, it has 
been reported to the Department of Commerce. Cost of the proj- 
ect is estimated at $5,000,000, which will be borrowed from the 
Banco Central, the report said. 


@ LONE STAR AUTHORIZES LINE. The construction of a 
7-mi. triple products line system has been authorized by Lone 
Star Producing Company. The line will extend from the natural 
gasoline and cycling plant being installed jointly with Rogers 
Lacy in the Carthage field, Panola County, Texas, to a 12-car 
rack at Carthage. Two 2-in. and a 3-in. will be used for han- 
dling natural gasoline, butane, and kerosine. 


@ GIVEN PERMIT. The Federal Power Commission has given 
the West Texas Gas Company, Lubbock, Texas, permission to 
operate 11 miles of 1034-in. loop line in Hale County, Texas, as 
a permanent part of its system. 


@ HEARING ON SHORT LINE APPLICATION. The Fed- 
eral Power Commission has set the date for hearing on an 
application of Natural Gas Pipe Line Company of America 
for authority to construct a short pipe line and necessary appur- 
tenances to deliver natural gas to the plant of General Finance, 
Inc., Cloud County, Kansas. General Finance, Inc., has under 
construction a clay products plant in which the natural gas 
received from Natural Gas Pipe Line would be used in the 
process of drying and burning clay products. The new pipe 
line will be of 2-in. diam., and will originate at Natural Gas 
Pipe Line’s present 26-in. main trunk pipe line in Cloud County 
and extend northerly for 240 ft. to a regulating and metering 
station to be constructed. The total cost of the project is esti- 
mated at about $6310. 


@ NEW STANOLIND LINE. Construction of a 20-in. crude 
oil line to be built between its Freeman and La Plata stations 
in Missouri, generally along the route of the present trunk 
lines, has been announced by Stanolind Pipe Line Company. 
They also plan to build a 14 and 19-in line between the Man- 
hattan station and Little Calumet Junction, Illinois. Contracts 
for the construction have been awarded to the Oklahoma Con- 
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tracting Company of Dallas, Texas; Sheehan Pipe Line Con- 
struction Company, Tulsa, Oklahoma, and Bechtel Brothers 
McCone Company, San Francisco, California. The construction 
work on these lines will begin promptly. The hauling and string- 
ing on the jobs will be done by J. L. Cox and Son, of Ray- 
town, Missouri, and Parkhill Truck Company, of Tulsa, Okla- 
homa. An intermediate pumping station will also be built on 
the 12-in. line between La Plata station, Missouri, and Wood 
River, Illinois. 


@ CANADIAN COMPANIES ACQUIRE PIPE LINE SYSTEM. 
All the outstanding stock of the Montreal Pipe Line Company, 
Ltd., which owns and operates a pipe line from the international 
boundary near North Troy, Vermont, to Montreal East has been 
acquired by four Canadian oil companies, British-American, Im- 
perial, McColl-Frontenac, and Shell. In addition to this the com- 
panies, through a newly formed subsidiary, the Portland Pipe 
Line Corporation, have acquired all the assets of the Portland 
Pipe Line Company, which owns and operates a pipe line ex- 
tending from Portland, Maine, to the international boundary 
where it connects with the line owned by the Montreal Pipe 
Line Company. 


@ PROPOSE ENLARGEMENT OF SYSTEM. Application 
has been filed with the FPC by the Mississippi River Fuel Cor- 
poration requesting authority to construct a number of additions 
to its natural gas transmission system that originates at Perry- 
ville, Louisiana, and continues through Arkansas and Missouri 
into Illinois. The company plans to construct a series of partial 
loops in each section of its main line, beginning at Perryville 
and extending to the vicinity of St. Louis, Missouri. The looping 
operation will require an aggregate of about 265 mi. of 22-in. 
pipe. They also plan the addition of 10,200 hp. to existing com- 
pressor stations. The new facilities would increase the natural 
gas sales capacity of the system by approximataely 50,000 M. cu. 
ft. a day to a total of about 183,000 M. cu. ft. a day. The company 
desires to begin construction by September and expects to com- 
plete the project by the first of the year. 


@ ACQUIRE LINES. Artesia Pipe Line Company has taken 
over the properties of the New Mexico Pipe Line Company 
amounting to about 107 miles of trunk and gathering lines. 
The lines serve the Artesia, Loco Hills, Grayburg-Jackson, and 
Square Lake pools. 


@ PLAN FOR NEW GAS LINE. The proposal of the newly 
organized Michigan-Wisconsin Pipe Line Company to construct 
a natural gas pipe line from Texas fields to serve Michigan and 
Wisconsin communities is being supported by officials of Wis- 
consin public utilities. The officials appeared at a hearing of 
the FPC on the application for the new natural gas line. The 
new company is a subsidiary of the Michigan Consolidated Gas 
Company, which now is supplied gas by the Panhandle Eastern 
Pipe Line Company. Panhandle Eastern is opposing the applica- 
tion. Milwaukee Gas Light Company officials also have appeared 
before the group in support of the new company. 


@ GAS PIPE LINE. A $25,000,000 pipe line from Kansas City 
to the Hugoton natural gas field in western Kansas will be con- 
structed by Cities Service Gas Company in 1947. The 26-in. line, 
405-mi. long, will be the largest project ever undertaken by the 
firm. The line will deliver 290,000,000 cu. ft. of gas a day to the 
Kansas City area, it was reported by the company. 


@ GAS FOR CANADIAN SYSTEM. The Federal Power Com- 
mission has authorized the Panhandle Eastern Pipe Line Com- 
pany to construct $516,600 additional facilities, including a 16- 
in. pipe line in Michigan that would supply 5,500,000,000 cu. 
ft. of natural gas annually to Union Gas Company of Canada. 
The pipe line will connect with Panhandle Eastern’s main 22- 
in. line at its Detroit regulator station in Allen Park, Michigan, 
and extend to River Rouge and thence to the west bank of the 
Detroit River where it will connect with two parallel 1234-in. 
Iines laid under the Detroit River to connect with Union’s lines. 
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— modern Diesels are high-output engines—the added horse- 
power is obtained by higher B.M.E.P.—this throws extra work on both 





cylinders and piston rings. 





OOS ae IRON If your engine is of industrial size and falls in this class, it will pay you 
l to investigate the superior wear-resisting properties of Cook Graphitic lron 


Rings—you will find they last longer and give added life to cylinders. 


You will find this to be true because the material in Cook Rings originally 


was developed to meet the demands of extreme pressures and ‘‘bound- 





ary lubrication.” 
RINGS 
. it m Results have been proven time and again in both laboratory and field 


tests, but the most convincing test is provided by the thousands of instal- 


lations that have served dependably for years. 


Constantly refined since first introduced over 20 years ago, Cook Rings 





RINGS are available in all conventional styles and many exclusive designs. For 


factory equipment, ask our engineers to study your problem. For replace- 


ment, address nearest branch office. 


Cc. LEE COOK MANUFACTURING CO. 


INCORPORATED 
LOUISVILLE, KENTUCKY 











[BALTIMORE ¢ BOSTON © CHIC. 
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@ WEST TEXAS GASOLINE PLANT. Stanolind Oil and Gas 
Company, The Texas Company, Magnolia Petroleum Corpora- 
tion, and Honolulu Corporation have entered a participating 
agreement to construct a natural gasoline plant in the Slaughter 
field of the North Permian Basin. Stanolind will construct and 
operate the proposed plant, which will have a capacity of 
100,000,000 cu. ft. of gas daily, and a portion of the residue will 
be used for field repressuring if feasible. 


@ OIL REFINERY CLOSED. FE. W. Moutray, operator of a 
refinery north of Hawley, Texas, said that OPA and Civilian 
Production Administration regulations have made it impossible 
for him to operate further without loss and therefore he is clos- 
ing his refinery. The plant has been processing 24,000 bbl. of 
crude oil a month. 


@ SALVAGE JOB. Shell Oil Company, Inc., is attempting 2 
large and unusual petroleum salvage job at its reservoir at 
the Wilmington, California, refinery. The reservoir was for- 
merly the storage place for surplus fuel oil with a capacity of 
2,000,000 bbl. In the last few years the surplus fuel oil vanished 
and the empty reservoir was left with more than 250,000 bbl. 
of hydrocarbon residue on the bottom. As contractors refused 
to undertake the salvage job, Shell is doing it. Shell’s salvage 
method works the solid mass with a bulldozer until it starts to 
flow, then pulls the heavy fluid with a drag to a sump where 
sticks, rocks, and other debris are screened out. Steam heats 
the fluid until it can be pumped. At a recent date nearly 200,000 
bbl. of fuel had been salvaged, with about 60,000 bbl. still to 


be dredged out. 


@ NEW UNIT. Leonard Refineries, Inc., Alma, Michigan, is 
planning the installation of a new small-scale thermofor cata- 
lytic cracking plant that will incorporate the latest in catalytic 
unit design scaled to the requirements of the small refiner. The 
unit, the country’s first small-scale thermofor catalytic cracking 
plant, will be constructed by The Catalytic Construction and 
Engineering Company, recently incorporated in Delaware. 


@ REFINERY EXPANSION. A coking plant and an Edeleanu 
SO., treating unit are being added to the General Petroleum 
Corporation refinery at Torrance, California, where wartime 
demand for military aviation gasoline brought erection of four 
great thermofor catalytic cracking units. The recycle coking 
unit is expected to be completed by June and is being built by 
the M. W. Kellogg Company. Two furnaces, four coking drums, 
and conventional fractionating facilities are included in the 
installation. It is planned to run about 17,000 bbl. of coking 
stock per stream day, with anticipated gasoline stock yield of 
from 18 to 20 per cent. Cost of the unit and supplemental 
facilities will be approximately $5,000,000. Engineering work 
has been completed on the Edeleanu unit and contract awarded 
to E. B. Badger and Sons Company. Installation is expected to 
be completed late this year or early in 1947. With facilities and 
services, the cost will be approximately $1,800,000. 


@ %8)-GCCTANE GASOLINE. The Texas Company has an- 
nounced the development of a new 80-octane unleaded aviation 
gasoline for all light plane engines, which provides a single fuel 
for both flying and maintenance operations. The statement said 
that this new gasoline overcomes the difficulties that accompany 
the use of leaded fuels in light plane engines. Combustion cham- 
ber deposits are reduced to a minimum, eliminating many costly 
valve troubles and overhaul problems. 


@ ACQUIRE STORAGE PLANT. Southeastern Oil of Jack- 
sonville, Florida, has acquired 25,000,000 gal. of storage at 
Port Everglades, Florida. It will be used chiefly to serve the 
aviation gasoline requirements of the army and navy and will 
constitute one of the largest petroleum depots along the south 
\tlantic coast. More than $30,000 has been spent to clean and 
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refit the terminal for storing petroleum products. The terminal 
was owned by Pacific Molasses Company and was built just 
before the war for nation-wide distribution of Cuban and Puerto 
Rican molasses, which was a critical war material for industrial 
uses and in the manufacture of explosives. 


@ CHEMICAL CONSTRUCTION AWARDED FRENCH CON- 
TRACT. Chemical Construction Corporation has been awarded 
a contract by Office Nationale de |’Azote, of France, to design 
and supply the materials and equipment for a gas reforming 
plant to be constructed in Toulouse, France, on the Garonne 
River. The new plant, utilizing the methane steam process, will 
convert natural gas, by high temperature cracking, into hydro- 
gen and nitrogen for use in the synthesis of ammonia. It will 
have a charging capacity of approximately 20,000,000 cu. ft. 
of natural gas daily. 

Chemical Construction Corporation, a subsidiary of Ameri- 
can Cyanamid and Chemical Corporation, is a leading Ameri- 
can firm engaged in the design and construction of plants for 
the chemical industry. It has installed plants in most of the 
industrial countries of the world. Numerous patented processes 
are controlled by this company. 


@ REPRESSURING PLANT IN OPERATION. The West 
Pampa Repressuring Association has begun operating its re- 
pressuring plant in the West Pampa field in the Gray County 
sector of the Texas Panhandle. The necessary funds to erect 
and operate the plant were subscribed by major and independ- 
ent companies. The project involves the return of gas to the oil 
zones in 16 sections of leases, and the initial runs apply to 
5C key wells. Construction work was supervised by Walco En- 
geering and Construction Company of Tulsa, Oklahoma. 


@ REFINERY FIRE. The Salyer Refining Company refinery 
at Oklahoma City suffered $18,000 damage from a fire that was 
attributed to oil seepage that had run from a tank across the 
ground and into the firebox in the boiler room. Laboratory 
equipment and other machinery and much oil were a total loss. 
The fire spread over two acres of ground. 


@ REFINERIES OFFERED FOR SALE. The WAA is offering 
for sale three government refineries, built during the war for 
the production of aviation fuel and its component parts. The 
three refineries are: 1. Smith’s Bluff, Texas, aviation alkylate re- 
finery with a rated capacity of 1330 bbl. per day, a feed 
preparation unit and a sulphuric acid alkylation unit capable 
of 1200 bbl. of alkylate a day, and storage tanks for 55,000 bbl. 
2. Duncan, Oklahoma, oil refinery, operated by the Associated 
Refiners, Inc., capable of producing as high as 5100 bbl. of 
100-octane gasoline per day, storage tank facilities for 580,000 
bbl. (atmospheric) and 27,000 bbl. (pressure). 3. Texas City, 
Texas, pentane isomerization unit, leased by Pan American 
Refining Corporation, rated capacity of 2540 bbl. of isopentane 
daily, storage tanks for 40,000 bbl. (atmospheric) and 60,000 
bbl. (pressure). 


@ REFINERY REOPENS. Frank H. Dunn, president of Wil- 
cox Oil Company, has announced that the company’s refinery 
at Bristow, Oklahoma, shut down for the last 90 days, has re- 
sumed operations at capacity. The management took advantage 
of the situation to make minor repairs to the plant. 


@ OPERATIONS AT ROTTERDAM REFINERY TO BEGIN. 
The Houston office of the department of commerce has received 
a report to the effect that refinery operations are expected to 
begin shortly at Pernis, near Rotterdam. Repairs are being 
made to the cracking units, which were badly damaged during 
the war. It was also stated in the report that production of 
crude oil at Coevorden, in Drente, is about 1209 metric tons 
a month, a mere fraction of the estimated 150,000 tons of pe- 
troleum products required each month for the entire country. 
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LARGE RIG PNEUMATICALLY CONTROLLED 


By K. MARSHALL FAGIN, Field Editor 


A COMPARATIVELY new power-type ro- 
tary drilling rig* is shown in the accom- 
panying illustrations as it was drilling 
ahead recently at a depth of 9200 ft. in 
a well near the town 
ESTUTITG of Macnee in 
Montgomery Coun- 
ty, Texas. It is the first rig of this de- 
sign that was put into drilling service, 
and the well, F. A. Callery’s Thompson 
No. 1, is the seventh one that it has 
drilled. The rig is owned and operated 
by Newman Brothers Drilling Company. 
As with all new rotary drilling rigs, 
this one has been operated for several 
months under the watchful eyes of field 
service engineers, tool pushers, drillers, 
and others interested in learning wheth- 
er or not the rig would perform as well 
as designers intended. It can now be 
told that it is living up to expectations. 
@ Instruments and controls central- 
ized. The rig is operated and controlled 
by small hand levers mounted in a pro- 
tected instrument and control panel sit- 
uated at the driller’s position. Manipula- 
tion of these levers actuate compressed 
air valves that, in turn, operate all 
clutches including engine compounding, 
pump, and hydromatic brake clutches. 
Fig. 1 shows a close-up of the instru- 
ment panel as it was when the well was 
drilling at 9200 ft. Notice that the three 
engine levers (upper left) are down in 
the “In” position and that the intake 
pressure of the engines (vacuum gauges 
below the engine levers) is about 13 in. 
of vacuum. The next lever to the right 
shows that engine No. 1 and engine No. 
2 are compounded. The next lever shows 
that engine No. 2 and engine No. 3 
are not compounded. The next levers to 
the right indicate that the main slush 
pump is “In” and that the auxiliary 
slush pump is “Out”. 


*An “Oilwell” No. 96 Mechanical Rig manu- 
factured by Oil Well Supply Company, Dallas, 
Texas. 
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The three engine throttles appear on 

the left center of the panel, No. 1 leve1 
controlling both No. 1 and No. 2 en- 
gines, which are compounded, and the 
oil pressure gauges, transmission speed 
tachometer, and various air pressure 
gauges appear on the right side. 
@ Clutches actuated by air valves. 
The remaining hand levers on the 
lower shelf of the instrument panel are 
from left to right: Foot pedal throttle 
compounding lever; hoist clutch lever 
(in the “Out” position) ; transmission 
lever having neutral, high, low, inter- 
mediate and reverse speeds (in “second” 
speed) ; rotary table lever (in the “In” 
position) ; master clutch lever (in the 
engaged position) ; in the opposite posi- 
tion the neutral brake is applied and 
all power is disconnected from the hoist, 
thus this lever becomes an emergency 
lever; and the drum clutches lever (in 
neutral position). 

In addition to manipulating these 
levers and watching the gauges on the 
instrument panel, the driller has a long 
handled drawworks brake lever, a sand 
reel brake leVer, a foot pedal throttle, 
a rotary cathead pedal, and another 
foot pedal for operating the -rotary 
clutch when the sand reel is in opera- 
tion. Fig. 3 shows the driller feeding 
off a little line from the drawworks 
drum spool by raising slightly the draw- 
works brake lever. 


@ Rig designed to drill to 16,000 ft. 
The rig with its three 6-cylinder, 814- 
in. by 8¥%-in., gas engines is designed 
for drilling to 12,000 ft. with 4%-in. 
drill pipe and to 16,000 ft. with 314-in. 
drill pipe. The engines are rated at 375 
hp. at 900 r.p.m. Butane is being used 
for fuel at the present location. 

In addition to its other features, the 
rig has been designed to be moved 
easily by unitizing the machinery on 
steel skids. The drawworks with its 


transmission, for example, can be moved 
as a single unit, forming a compact load 
211% ft. long, 91% ft. wide, and 8 1/3 ft. 
high, including the sand reel. 

When preparing to move the draw- 

works, it is only necessary to disconnect 
the drive chains from compound to 
drawworks and from the drawworks to 
the rotary table. Covers can be placed 
over the openings in the guards to pre- 
vent dirt or water from reaching the 
working parts when the unit is being 
transported. An 8-ft. road clearance can 
be obtained when necessary by simply 
unbolting the transmission unit from 
the drawworks frame and disconnecting 
the flexible couplings to the high and 
low-speed jackshafts. It is not necessary 
to remove any chains. 
@ Dismantling procedure simplified. 
Each of the three engines is mounted 
on an individual skid-type sub-base, and 
the unitized compound transmission for 
the drawworks and pump drives is 
mounted on a skid-type sub-base. The 
procedure for dismantling this com- 
pound drive for moving is as follows: 

1. Disconnect the drive chain from 
compound to drawworks. 

2. Disconnect V-belt drives between 
compound and slush pumps. 

3. Disconnect throttle controls, air 
and vacuum lines by removing bolts 
from two flanged couplings (all air lines 
between compound and drawworks are 
grouped compactly and designed to 
prevent connecting improperly). 

4. Remove bolts and dowels that hold 
the compound drive assembly in place 
across the engine skids. 

5. Move compound drive assembly 
away from engines sufficiently to clear 
the clutch drums that are attached to 
the engines. 

The compound drive assembly is then 
ready to be loaded. The three engine 
assemblies and the two slush pumps can 
then be handled as individual units. 
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@ Drawworks has six forward speeds. 
[he drawworks is driven through a 
elf contsined, inside-mounted transmis- 


sion having three forward speeds, , 


through sprockets and roller chain 
drives, end one reverse speed through 
single helical gears. This gives the draw- 
works six forward speeds and two re- 
verse speeds using the high and low 
drumshaft clutches. 

[he drawworks transmission clutches 
ire operated by air cylinders controlled 
from the driller’s position by small 
levers. An interlocking device prevents 
1ccidental engagement of two clutches 
simultaneously. The transmission output 
shaft is in line with the high and low 
drum jackshafts. Each jackshaft is 
mounted in a rigidly supported pedestal 
having wide-spaced bearings and each 
is removable as a unit. This results in 
no overhanging load on the transmission 
shaft. 

The high-speed jackshaft is connected 
to the transmission through a spline- 
type flexible coupling, and the low-speed 
jackshaft is connected to the transmis- 
sion through a spline-type air-operated 
clutch. An extension of the input shaft 
is provided with a band-type neutral 
brake that is operated by an air cylin- 
der. This brake quickly stops all shafts, 


so that shifting time is reduced to a 
minimum. 

@ Guards arranged for accessibility. 
The drawworks guards are arranged 
to provide maximum accessibility for in- 
spection and maintenance of all bear- 
ings, clutches, and brakes. Both high 
and low-speed drumshaft clutches are 
of the constricting+ type and have re- 
newable friction shoes. The low and 
high sprocket and the clutch element 
are self-contained, being mounted on a 
sleeve, and can be removed from the 
shaft as a unit. The friction elements 
of the clutch can be replaced easily in- 
asmuch as they are on the outside of the 
drawworks frame. It is only necessary 
to unbolt the clutch carrier from the 
sleeve and disconnect the air and water 
connections. 

The large diameter and extra length 
of the drum spool (28 in. by 48 in.) 
requires fewer wraps on the spool for 
any given length of line. This tends to 
reduce line wear. The special heat- 
treated alloy-steel brake flanges are 
series water cooled to obtain low operat- 
ing temperatures and reduce wear and 
increase the life of the brake lining and 
~ +Airflex made by Fawick. 


FIG. 1. Instrument panel. 














flanges. Braking is accomplished by 
patented full-wrap brakes of the combi- 
nation band and shoe type. These brakes 
are designed with a spring-centered 
equalizer at the dead ends, which are 
readily accessible for making brake ad- 
justments. 

The brake hand lever at the driller’s 
position is connected to the brake bands 
through a compound brake leverage 
system that produces high mechanical 
advantage, quick stops, and positive hold- 
ing of the load. The brake lever is bal- 
anced and equipped with a locking de- 
vice that enables the driller to hold it 
in any desired position. An auxiliary air 
booster on the brake mechanism can be 
used at the driller’s option to reduce 
the manual effort required to handle the 
brake when operating at great depth. 
This booster may be cut out by merely 
closing the air inlet valve when the 
brake is used for feeding off. 

The sand reel and assembly is 
mounted on the lineshaft. It has a ca- 
pacity of 12,500 ft. of 54-in. wire line 
and is equipped with a band-type brake 
through a compound brake leverage sys- 
tem with high mechanical advantage. 
@ Shafts are mounted in roller bear- 
ings. The main shafts of the drawworks 
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FIG. 2. General view of the layout at F. A. Callery No. 1 Thompson. This is the seventh well that has been drilled by the 
rotary drilling rig, which is owned by Newman Brothers Drilling Company, San Antonio, Texas. 
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FIG. 3. Driller feeding off line 
from drawworks drum spool. 


ire mounted in grease-lubricated, self- 
iligning roller bearings in weather-proof 
steel housings. One bearing is fixed and 
the other is allowed to float with this type 
of mounting, in order to eliminate shaft 
deflection that might occur due to tem- 
perature changes. 

The transmission shafts are mounted 
in interchangeable double-tapered rol- 
ler bearings that are shim adjustable. 
All floating splined clutch spockets are 
mounted in tapered roller bearings and 
are lubricated with grease. 

The rotary is driven by a countershaft 
that is connected through an air-oper- 
ated clutch situated on the high-speed 
jackshaft extension. The clutch is oper- 
ated by compressed air by manipulation 
of a small lever on the driller’s control 
panel. A foot pedal is also provided for 
operating this clutch when the sand reel 
is in operation. 

@ Chain drives are oiled by pressure 
sprays. All chains are lubricated by a 
pressure spray system to increase chain 
ind sprocket life. The oil pump, placed 
near the sump, is driven by a chain from 
the jackshaft with pressure gauge 
mounted on instrument panel. The chain 
guards are designed to aid the return of 
the oil to the sump and to prevent it from 
reaching the brakes or friction clutches. 
[he drawworks transmission has an in- 
dependent spray lubrication system. 
Clutch and brake lever mechanisms are 
lubricated through grease fittings 
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grouped at convenient points and ac- 
cessible through doors in the drawworks 
guards. 

Rig accessories include the following: 

1. A double hydromatic brake with 
spline-type air-operated clutch that per- 
mits easy disengagement of the brake 
when traveling blocks are being raised. 

2. Automatic cathead, air-operated by 
a foot pedal. 

3. Hand-operated, spinning line cat- 
head. 

4. Low-speed jackshaft extension to 
permit application of an automatic hy- 
draulic feed control. 

5. Enclosed chain guard from draw- 

works to rotary with independent spray 
oiling system. 
@ Unitized drive elements are strad- 
dle-mounted. The unitized drive includes 
three shaft assemblies in which all driv- 
ing elements are straddle-mounted in 
self-aligning roller bearings on rigid sup- 
ports in weather-proof housings and 
equipped with grease seals and fittings. 
Each shaft is connected to one of the 
prime movers through air - operated 
clutch that serves as a high-speed flex- 
ible coupling. 

Interchangeable multi - disk friction- 
type clutches are used on the No. 1 en- 
gine shaft assembly for driving the 
drawworks transmission and on the No. 
3 engine shaft assembly with a V-belt 
pulley for driving the slush pump. The 
auxiliary slush pump drive operates 
from the No. 2 engine shaft assembly. 
@ All clutches can be operated man- 
ually. Multi-width chain drives are used 
on all sprockets, and spline-type clutches 





on the No. 1 and No. 3 engine shafts 
provide any compounding arrangement 
desired. All clutches used in this unit- 
ized. compound drive are independently 
operated by air controls from the drill- 
er’s control panel. In case of air failures. 
the coupling on each engine shaft and 
the clutches to the drawworks and the 
slush pumps can be manually operated. 

The chains used in the compound 
transmission are spray lubricated and 
fully enclosed in oil-tight guards in 
sump and pressure gauge to prevent 
oil leakage or the entrance of foreign 
substances into the lubricating system. 

Air for the control system is supplied 
by three compressors that operate in- 
dependently of each other. One com- 
pressor is situated on the sub-base of 
each engine assembly and is driven by 
a special power take-off. In this way, 
air pressure is built up immediately aft- 
er starting the first engine. Two of these 
air compressors supply enough air for 
all operations, leaving the third com- 
pressor as a standby. The compressed 
air is stored in excess of immediate re- 
quirements in a dual reservoir mounted 
on the compound drive assembly. It is 
equipped with safety valves and water 
traps. 

In designing this rig one of the main 
goals was to construct a rig that could 
continue to operate while a particular 
drive, bearing, clutch, or shaft assembly 
was being cleaned, adjusted, repaired. 
or replaced. Likewise, considerable ef- 
fort was made to use as many inter- 
changeable parts as possible to facilitate 
repairs and replacement. kkk 
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GALVANIC COUPLES AND 
CATHODIC PROTECTION 


By M. C. MILLER, Electrical Engineer, 


Ebasco Services Incorporated 


Mi any years’ experience in the South- 
west shows that, with but rare excep- 
tions, corrosion leaks have been stopped 
on buried steel pipe lines by cathodic 

protection—where a 
| EXCLUSIVE | pipe-to-soil potential 

of minus 0.80 to 
minus 0.85 volt has been maintained, as 
measured to a copper-sulphate electrode 
contacting soil over pipe line and using 
suitable instrument. 

Although this criterion for complete 
stoppage of corrosion is used by most 
cathodic protection engineers in the 
Southwest, the reason for this pipe-to- 
soil potential is not readily apparent. 
Many engineers question whether it is 
necessary to maintain this pipe-to-soil 
potential at all points throughout the 
section of line being protected. There 
is much evidence that it is not necessary 
to do so—that corrosion is stopped even 
though the pipe-to-soil potentials may be 
minus 0.5 volt or even lower at numerous 
points along the protected line. On bare 


or poorly coated lines, the amount of 
power required to maintain minus 0.85 
volt minimum at all points may be 3 or 
4 times the minimum amount necessary 
to stop corrosion—increasing the initial 
installation costs and the annual cost of 
electric power. 

A series of tests was conducted on 
buried pipes of different metals, ar- 
ranged to permit correlation of galvanic 
currents, pipe-to-soil potentials over 
anodic and cathodic areas, and effects 
of increments of cathodic protection cur- 
rent on galvanic currents and pipe-to- 
soil potentials. These showed pipe-to- 
soil potentials at point where galvanic 
current (and resulting corrosion) was 
stopped; also meaning of pipe-to-soil po- 
tentials along the pipe line before ca- 
thodic protection is applied. 

The tests show that a more reliable 
method should be developed for deter- 
mining minimum amount of current re- 
quired for protection of buried metal 
structures. This will be evident from a 
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study of the accompanying charts, which 
were selected from the many tests made. 
These tests show other important 
factors, effects that various locations of 
reference electrodes have on measured 
petentials; meaning of pipe-to-soil po- 
tential of a pipe line before applying ca- 
thodic protection; effects of relative size 
and potential of cathodic and anodic 
areas on division of cathodic protection 
current; effects of ground bed location; 
potential necessary to protect buried 
structures of other metals such as cop- 
per or galvanized steel; and many oth- 
ers. Primarily in this article, discussion 
will be limited to the relationship of 
galvanic couples to cathodic protection 
current and potentials, but some of the 
other effects are shown on the charts. 
The buried pipes used for these tests 
were arranged so that the location of 
the anodic and cathodic areas would be 
known; also, their areas, open and 
closed circuit potentials, their resist- 
ances to remote earth and to each other, 
and the amount of galvanic current flow 
between them. With this arrangement, 
the division of cathodic protection cur- 
rent to the anodic and cathodic areas 
was determined accurately. About 45 
sets of tests were made each involving 
about 20 sets of current and potential 
readings. Pipe-to-soil potentials to 
CuSO, reference electrode were meas- 
ured for each current value—2 elec- 
trodes were buried about 1 in. from the 
surface of the pipe (1 over the anode 
and 1 over the cathode) ; 2 were placed 
on the surface of the ground directly 
over the pipe, referred to as 30 in. over, 
as the pipes were about 30 in. deep; 
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and 1 remote electrode was placed about 300 ft. from the pipes. 
Potentials were measured also to a water pipe some distance 
away and to a galvanized iron fence of considerable extent. The 
soil was wet clay with a resistivity of about 1000 ohm per centi- 
meter cube. 

In charting the test data, two outstanding facts appeared in 
practically every set of tests regardless of controlling conditions, 
such as relative size of areas, potentials and resistance of cath- 
ode and anode. Briefly, they were: 

1. When the net current flow from the anode was reduced to 
zero by the cathodic protection current, the potential of the 
structures to the 3 reference electrodes—the 1 in. ard the 30 in. 
over the anode and the remote earth electrode—were practically 
the same and equal to the open circuit potential of the anode. 

The potential of the structure to the electrodes that are 1 in. 
and 30 in. over the cathode was always less negative than to 1 in. 
and 30. in electrodes over the anode to the remote electrode. 

2. The relative relationship of the potential of the structure 
to 5 reference electrodes is shown. The measurements indicated 
whether a pipe was an anode or a cathode and correlated with 
the measured flow of galvanic current. 

Drawings to show these relationships accompany this article. 

Fig. 1 shows the layout of test pipes, which were all bare, 
and relative location of fence, water piping, gas service pipe, 
remote l-in. and 30-in. electrodes and remote ground bed for 
cathodic protection. . 

Fig. 2 shows potentials and currents for 2 steel pipes of equal 
size—“J” being brightened steel to be anodic to “E”, which was 
rusty steel. Note that the open circuit pipe-to-soil potential of “J” 
was minus 0.8 volt to both the remote and the 30-in. electrode. 
The potential of the buried 1-in. electrode in this case was er- 
ratic and is not shown. The open circuit pipe-to-soil potential 
of “E” was minus 0.7, somewhat higher than would be expected 
for a rusty pipe. With “E” and “J” tied together (through 0.1 
ohm shunts to permit measuring galvanic current and effects of 
increments of cathodic protection current) the pipe-to-soil po- 
tential of the structure was minus 0.75 to remote, minus 0.73 to 
electrode 30 in. over cathode “E” and minus 0.76 to the electrode 
30 in. over anode “J”. The galvanic current was 12 milliamperes 
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(a few minutes after it had settled down 
to the effects of polarization). 

The pipe-to-soil potential of the struc- 
ture became more negative to all refer- 
ence electrodes (see chart) as cathodic 
protection current was applied and in- 
creased in small increments. At the point 
where the cathodic protection current 
balanced out the galvanic flow from the 
anode (shown on the chart by vertical 
dash line marked “Anode Current= 0), 
the potential of the structure to the re- 
mote earth electrode was again minus 
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0.8 volt, the same as the open circuit po- 
tential of the anode. Also, to the 30-in. 
electrode over the anode, it was minus 
0.8 volt. Note that these two potential 
lines cross at anode zero current line. 
The potential of the structure to the ref- 
erence electrodes 1 in. and 30 in. over 
the cathode was minus 0.72 and minus 
0.76 even though the cathode was re- 
ceiving the entire cathodic protection 
current — 31 milliamperes or approxi- 
mately 5 milliamperes per sq. ft. of sur- 
face area of the cathode. To change the 
potential to the electrode over the cath- 
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practice) required in this case 62 mil- 
liamperes, or double that required to stop 
corrosion. Note that 31 milliamperes of 
protection current was required to stop 
the flow of 12 milliamperes of galvanic 
current, a 2.5 to 1 ratio. 

Fig. 3 shows similar potential and 
current data for a rusty steel pipe “C” 
as a cathode and a galvanized iron pipe 
“L” as an anode. With this combination 
the open circuit potentials of the anode 
and cathode were minus 1.15 and minus 
0.65 to the remote electrode. Short-cir- 
cuited, the structure potential was minus 
0.9 volt to remote, minus 0.82 to elec- 
trode 30 in. over cathode “C,” and 
minus 0.99 to electrode 30 in. over 
anode. The galvanic current was 60 
milliamperes. Note that the pipe-to-soil 
potential as usually measured to the 
electrode over the pipe was minus 0.99 
over the anode and minus 0.82 over the 
cathode. What would you do if you en- 
countered these potentials in the field 
(with no cathodic protection applied) ? 

With this combination, 118 milliam- 
peres of protection current were re- 
quired to reduce anode current to zero, 
at which condition the structure. poten- 
tial to remote electrode, l-in. and 30- 
in. electrodes over anode were practi- 
cally the same as open circuit potential 
of the anode “L”—approximately 1.13 
volts. The potential of the structure to 
l-in. and 30-in. electrodes over the cath- 
ode were minus 0.835 and 0.995 as 
shown. 

Fig. 4 shows similar data for combi- 
nation of a large cathode and small 
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anode. Fig. 5 shows the reverse, a small 
cathode and large anode. In the first, 
a protection current of 22 milliamperes 
was required to stop a galvanic current 
of 2 milliamperes, a 11 to 1 ratio. In 
the second, a protection current of 4 mil- 
liamperes was required to stop a gal- 
vanic current of 3 milliamperes. 

Fig. 6 shows data for a combination 
of copper pipe “B” as cathode and gal- 
vanized pipe “L” as anode. The galvanic 
current was 77 milliamperes with ca- 
thodic protection current of 106 milliam- 
peres required to reduce anode current 
to zero. 

Fig. 7 shows data for an extreme con- 
dition but perhaps is more representa- 
tive of conditions on pipe lines. In this 
test, pipe “E” was connected to a gas 
service pipe, which was quite extensive 
and low in resistance to earth. The gal- 
vanic current was 62 milliamperes and 
600 milliamperes were required to re- 
duce anode “J” current to zero, a 10 to 
l ratio. 

As shown by these charts, as well as 
other charts not included with this 
article, when the anode current was re- 
duced to zero, the potential of the struc- 
ture to a remote electrode was practi- 
cally the same as the potential to the 
l-in. and 30-in. electrodes over the anode 
and also approximately equal to the 
open circuit potential of the anode. 

These tests indicate that to stop gal- 
vanic currents and so stop corrosion, 
it is necessary to change the measured 
potentials of the structure to remote 





earth or of the electrode near the anodes, 
so that they are equal to, or greater 
(more negative) than, the open circuit 
potentials of the anodes. Therefore, if 
the maximum open circuit voltage of the 
anodes likely to be encountered along a 
specific pipe line in a particular soil 
could be determined, it could be used 
as a criterion for protection and prob- 
ably would be more accurate than using 
minus 0.8 or minus 0.86 volt for all con- 
ditions. 

Other factors, such as the location of 
the ground bed, the separation of the 
anode and cathode, etc., will affect the 
accuracy of this criterion. For most of 
the tests referred to in this article, how- 
ever, it is believed that adequate pro- 
tection would have been attained by 
this method. 

It should be emphasized that in all 
cases covered by the accompanying 
charts, the cathodic protection ground 
bed was relatively remote from the 
structure protected. Similar potential 
relationships may not be found where 
the ground bed is close to the pipe line, 
and in the case of zinc plates a few feet 
away from the line. 

To what extent these data can be put 
to practical use in the field remains to be 
determined; however, they point to a 
number of factors: 

1. The desirability of measuring pipe- 
to-soil potentials before cathodic pro- 
tection is applied to determine to some 
extent the location of anodic and ca- 
thodic areas. 


2. The fact that minus 0.8 volt to 
CuSO, electrode over anodic areas may 
be just about right for steel pipes, but 
considerably less than minus 0.8 volt 
may be sufficient over cathodic areas. 

3. Whether minus 0.5 volt, minus 0.8 
volt, minus 1.1 volts, or some other po- 
tential is required (over the anode or 
to remote electrode) depends on: 

a. The metal in the structure, 

b. The corrosivity of the soil, and 

c. The location of the ground bed in 
relation to anodic and cathodic areas. 

That these tests do not entirely dupli- 
cate actual conditions on a pipe line is 
fully appreciated. On a pipe line it is 
impossible or impractical to locate ac- 
curately anodic spots because on a 
length of pipe there may be half a dozen 
or so small anodic areas and the rest of 
the area (perhaps 98 per cent), is ca- 
thodic. Further, as there are numerous 
anodes and cathodes along the surface 
and each may have a slightly different 
dynamic potential, a complete analysis 
of these would be impracticable. 

Apparently, many engineers have 
been confused on the meaning and sig- 
nificance of the potentials measured in 
the field. The pipe tests have been ex- 
tremely enlightening. Study of the data 
has given a much better comprehension 
of the basic fundamentals of corrosion 
and cathodic protection. There is a real 
need for numerous similar tests to ex- 
pand the industry’s knowledge of the 
art. kkk 
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MARKERS AID AERIAL PIPE LINE INSPECTION 


With the advent of aerial pipe line “walking” new sys- 
tems of marking the line for identification and ready ref- 
erence to faulty sections have replaced the usual method of 
smal] metal numerals on telephone and telegraph poles. 


The marker used by one pipe line company illustrated 
here is visible from the air on clear days at 1000 ft., though 
the usual inspection is done at 500 ft. altitude by special 
permission. The 4-in. pipe post projects above the ground 
and has a “pup tent” of two pieces of tank steel 2 ft. by 


| ft. braced and welded in place. 


Color contrast is assured for ready identification by 
painting the post and 18-in. numeral on each side of the 
pup tent aluminum and the background of the pup tent 


Air Corps Orange. 


Markers are placed every 10 miles with numerals giving 
the correct mileage and a single post, without pup tent, is 


placed at every mile. 


Pilot of the inspecting plane can identify to the nearest 
mile any trouble spotted on the line from the air by count- 


ing the posts passed enroute. 


In brushy country the marker is placed high enough to 
clear the surrounding vegetation while in bare, western 
cattle country a different problem causes the markers to 
be placed on the ground. If mounted on posts, cattle find 
rubbing against the pipe support so invigorating that they 
all too frequently knock the marker to the ground while 


pursuing their simple pleasure. 
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FUTURE OUTLOOK for GAS TRANSMISSION LINES 


By M. L. MAYFIELD, Petroleum and Natural Gas Consultant 


@ Introduction. Natural gas is one of 
the great sources of energy in the United 
States, contributing 12 per cent of the 
total power whereas coal supplies 51 

per cent, petroleum 
| EXCLUSIVE | 28 per cent, and 

electric and water 
power the remainder. It has become 
more and more evident in the past few 
years that whatever affects gas utiliza- 
tion and gas transmission business like- 
wise will ultimately affect the oil busi- 
ness. A substantial portion, probably 85 
per cent, of the nation’s gas reserves are 
located in fields producing oil, some in 
separate zones and, in some cases, in the 
oil-producing zone itself. Therefore, any 
future transmission line expansion di- 
rectly affects the economy and business 
structure of both the transmission and 
oil business. 


At the present, total investment in gas 
transmission lines and auxiliary facili- 
ties is estimated at about $3,500,000,000, 
a marked increase since 1925 at which 
time this industry had an investment of 
$1,000,000,000. Approximately 40,000,- 
000 customers in 34 states use natural 
gas, and gas consumption has shown a 
continued and successive upward in- 
crease until current consumption totals 
approximately 414 trillion cu. ft. an- 
nually. 

After the late 20’s and early 30’s, a 
period of promotion and phenomenal 
growth, the gas transmission business 
has become stable, primarily through 
applied conservation technology by the 
petroleum industry as well as the coop- 
erative efforts and better understanding 
on the part of all branches of the petro- 
leum industry and the regulatory bodies. 
Each has grown to realize the value of 
gas reserves that occur in connection 
with the production of oil. This impor- 
tant contribution to the expansion in 
transmission and utilization of gas prom- 
ises to broaden in scope as mutual un- 
derstanding and joint efforts achieve 
greater conservation of casinghead gas. 
In the early days of the natural gas busi- 
ness, history shows that large reserves 
of dry and casinghead gas in some parts 
of the country were wasted and several 
transmission systems became failures. It 
took years before confidence was re- 
stored, with public assurances that gas 
reserves would be conserved and the 
high investment for long transmission 
lines could be placed on a sound finan- 
cial basis. 

Any forecast on the future of gas 
transmission lines suggests a brief re- 


THE PETROLEUM ENGINEER, May, 1946 


Houston, Texas 





Many new natural gas 
lines will be required 
to supply the steadily 
increasing demand for 
this high quality fuel. 











view of historical information showing 
the expansion of such lines in the recent 
war period, the proposed or announced 
expansion of additional lines, and the 
consequence or ultimate effects such ex- 
pansion might have on the oil business 
as a whole with particular reference to 
the economy of the State of Texas. At 
the present, Texas has approximately 
60 per cent of the total gas reserves of 
the United States with about 90 per cent 
of the major transmission lines originat- 
ing here. A majority of the new lines, 
either in the planning or talking stage, 
will seek their major sources of gas re- 
serves from Texas fields and this fact 
has created considerable discussion both 
on the part of the public and the petro- 


leum industry regarding what effect 
such pronounced expansion might have 
on Texas economy. 

The physical characteristics of gas 
are such that it cannot be stored eco- 
nomically above ground in a volume 
sufficient to meet the impact of demands 
and the underground storage available 
in selected depleted reservoirs is so 
small compared to the volumes of gas 
used throughout the country that it is 
only of local benefit, so the pipe line 
companies, in figuring their demands, 
must require producers to maintain 
sufficient delivery capacity to meet, from 
the well to the consumer, the instantane- 
ous impact of peak demands brought on 
by increased industrial loads and abrupt 
and severe changes in temperature. 

@ Production and consumption. Nat- 
ural gas consumption has shown a sus- 
tained increase with very rapid expan- 
sion in the industrial field, particularly 
during the recent war period. Fig. 1.* 
clearly shows the trend of this upward 
consumption indicating that the domes- 
tic and commercial loads require 22 per 


**Petroleum in War and Peace,” by James 
E. Pew, director of PAW Natural Gas and Nat- 
ural Gasoline Division, before the O’Mahoney 
Senate Committee. 


FIG. 1. NATURAL GAS CONSUMPTION (Trillion cubic feet) 




















rTTTIVTIVIT TTT TTT TY) Ty 
|| MPTION BY AREAS- 1945 -EST. 


te 






































ia) 






































}——4 


l 


















































TTT ES aaa 


























1906 10P 6 22 


Yr) 





‘26 ‘30f3i_ 35736 = 4A SAS 


0 

















Ohio and Kentucky are included with East Coast states in “Appalachian Region.” 
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FIG. 2. NATURAL GAS RESERVE vs. PRODUCTION (Trillion cubic feet). 
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cent with industrial requirements repre- 
senting 78 per cent of the overall natural 
gas consumed. Total current consump- 
tion is approximately 4.3 trillion cu. ft. 
annually, representing a 55 per cent in- 
crease in the last 4-year period. Also 
shown on a percentage basis are rela- 
tive quantities of natural gas consumed 
in the 5 geographic areas of the United 
States. Districtwise, the Southwest con- 
sumes 45 per cent, Midwest 23 per cent, 
\ppalachian 15 per cent, Pacific Coast 
13 per cent, and Rocky Mountain district 
t per cent. It is interesting to note 
that natural gas consumption did not 
reach a trillion cubic feet for approxi- 
mately 20 years after its start in 1906, 
but in the last 15-year period, the total 
consumption has more than doubled. 
Obviously, such expansion, if allowed 
to follow its normal course without be- 
ing overburdened with restrictive gov- 
ernment legislation or control, suggests 
a very bright and encouraging market. 
According to the American Gas Associa- 
tion, the natural gas industry proposes 
to spend about $160,000,000 for plant 
expansion this year. 

@ Natural gas reserves. Evaluating the 
possibilities for such expansion suggests 
a review of the location of the major gas 
reserves and the trend of discovery as 
compared with the consumption and 
production of natural gas. On Fig. 2*, en- 
titled “Natural Gas Reserves versus 
Production,” is shown the estimated 
reserves of natural gas from 1919 up to 
July 1, 1945. On January 1, 1945, it was 
estimated the total gas reserves, includ- 
ing dry gas, associated gas, and solution 
gas, were approximately 135 trillion cu. 
ft., which was a substantial expansion of 
reserves during the war period despite 
the new high levels of consumption. 
With the introduction of cycling in 1937- 
1938, the growth of natural gasoline and 
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pressure maintenance operations, total 
gas reserves became more significant in 
the average oil company’s operations. 
Consequently, part of the indicated in- 
crease in the last few years may be at- 
tributed to the more accurate accounta- 
bility of natural gas reserves. 

Reserves by areas in 1945, based on 
the estimates compiled by PAW-Industry 
committees is considered to be compre- 
hensive and reliable and shows the known 
recoverable reserves under present eco- 
nomic conditions; it does not necessar- 
ily represent the total quantity of gas 
that may be recovered if the fields are 
produced to lower exhaustion pressure 
than was assumed in the study. Reserves 
by areas in 1945 show that the South- 
western states, including Alabama, Ar- 
kansas, Louisiana, Mississippi, New 
Mexico, and Texas, contain 74 per cent 
of the United States total. The Midwest 
states, notably Oklahoma, Kansas, and 
Illinois, have 14 per cent of the gas re- 
serves, whereas the West Coast has 8 
per cent. The East Coast, the third larg- 
est consuming area, has only 3 per cent 
of the reserves whereas in the early-day 
history of the industry this district had 
the only gas reserves. Total gas pro- 
duction has shown a gradual and con- 
sistent increase over the last 25 years. 
It is estimated that approximately 514 
trillion cu. ft. of gas were produced in 
1945-1944; 4 trillion in 1943, and about 
31% trillion in 1942. This difference in 
production and the consumption men- 
tioned hereinbefore is due to the field 
use of gas and supply for carbon black 
and chemical manufacture. 

Fig. 3 shows gas reserves in Texas 
Railroad Commission districts and di- 
visions in other states within PAW Dis- 
trict No. 3. Table 1 is a comparison of 
gas-condensate reserves showing increase 
and per cent change in the 2-year pe- 


riod from January 1, 1943, to January 
1, 1945. The largest gas district in Texas 
and possibly the largest in the United 
States is the Panhandle-Hugoton area. 
Railroad Commission District 10. De- 
spite previous tremendous withdrawals 
and the many transmission lines emanat- 
ing from this area, total proved natural 
gas reserves are still nearly 25 trillion 
cu. ft. This reserve is limited to the Hugo- 
ton, Texas, side only as the Hugoton 
field as a whole has an approximate re- 
serve of about 25 trillion cu. ft. The 
Panhandle field currently produces about 
2% billion cu. ft. daily with 114 billion 
exported by the major lines. Railroad 
Commission District 3, the Houston area. 
contains in excess of 18 trillion cu. ft. 
and ranks second in the Southwest. A 
greater portion of the reserves in this 
district are associated with oil either in 
the oil reservoir or in the structure. 
Ranking third is South Texas, Railroad 
Commission District 4, which had nearly 
11 trillion cu. ft. proved. This area also 
is undergoing a very active development 
and exploration program and it is rea- 
sonable to expect that additional gas 
reserves will be developed henceforth. 
South Louisiana reserves are nearly com- 
parable to South Texas, District 4, and 
should likewise experience substantial 
additions to the gas reserves due to sim- 
ilar exploration and deep drilling. Rail- 
road Commission District 6, including 
the recently discovered Carthage gas 
field, ranks fifth in PAW District 3. This 
area also includes Long Lake-Cayuga 
and Rodessa fields. Recent exploration 
to the Travis Peak and accelerated ex- 
ploration in the East Texas basin prom- 
ises to increase these reserves further. 


The West Texas area, Railroad Com- 
mission District 8, probably will de- 
velop more reserves and show a marked 
increase within the next few years, for 
recent extensions to old fields and deeper 
drilling to the Ellenberger have shown 
major gas-condensate reservoirs. This 
area promises to be most attractive for 
pipe line gas purchases. 


Table 2 is a list of the major gas fields 
within PAW District 3 limited to those 
fields that are considered to contain a 
recoverable gas reserve in excess of 1 
trillion cu. ft. as of January 1, 1945. It 
is significant that 14 fields fall within 
this category with a total recoverable 
gas reserve of 54.6 trillion cu. ft., repre- 
senting 57.3 per cent of the recoverable 
gas reserves for the entire area, and ap- 
proximately 40 per cent of the total gas 
in the United States. Ten of these fields 
are considered to be major gas-conden- 
sate reserves and the other 4 are pre- 
dominantly dry gas. 


The significance of gas-condensate 
discovery rates in the current overall ex- 
ploration for oil is shown by Fig. 4.* It 
is indicated that along the Gulf Coast 
Plain of Texas approximately 41 per 
cent of the fields discovered in 1945 may 
be considered to be gas or condensate 
fields. In 1944, 51 per cent of the fields 
discovered in this area were gas con- 
densate. With this increased ratio of 
gas-condensate discoveries, which has 
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TABLE 1—Comparison of gas-condensate reserves, PAW District No. 3, showing 





increase and per cent change. 
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January 1, January 1, Increase Per cent 

1943 1945 change 

52,873 43,195 9,678 (r) - 

872,312 840,443 31,869 (r) 

925,185 883,638 41,547 (r) 
4,389,807 4,471,488 81,681 2 
7,259,837 10,728,102 3,468,265 48 
11,649,644 15,199,590 3,549,946 30 

6,429 1,595,177 1,588,748 
2,417,892 2,825,629 407,737 17 

116,007 153,617 37,610 32 
4,069,713 5,145,629 1,075,916 26 
19,428,918 18,371,143 1,057,775 (r) 6 (r) 
8,942,294 10,772,734 1,830,440 20 

546,022 604,113 58,091 11 
3,144,529 7,648,467 4,503,938 144 

232,518 324,079 91,561 39 

136,998 179,364 42,366 31 
4,045,356 6,381,180 2,335,824 57 

255,169 457,972 202,803 80 

22,762,000 24,947,280 2,185,280 10 
63,679,524 74,985,578 11,306,054 18 
78,678,674 95,489,625* 16,810,951 21 

















*Includes Florida (13). 


shown a gradual increase as the depth 
of wells became greater, it is safe to as- 
sume that as deeper drilling depths are 
attained, more and more gas-condensate 
fields will be discovered in the future. 
The logical source of supply to meet 
increased consumer demand dictates con- 
necting the large reserve areas for trans- 
porting gas to industrialized sections. In 
order of rank, 4 areas offer attractive gas 





sources for such expansion. These are: 
Panhandle-Hugoton, Texas Gulf Coast, 
South Texas, and South Louisiana. West 
Texas has future possibilities due to cur- 
rent exploration and the recent develop- 
ment in treating technique whereby sour 
gas can be processed to meet pipe line 
standards. The East Texas-Carthage 
area has already experienced some pipe 
line expansion offsetting the decline of 


the Monroe field reserves, and a line to 
Ohio has been announced in addition to 
the possibility of converting the Big Inch 
and Little Big Inch pipe lines for gas. 
@ Gas transmission systems. The tech- 
nique of transporting natural gas 
through long high pressure transmission 
lines has had marked effect upon the 
petroleum industry in the last decade. 
This expansion can be better visualized 
by comparing the extent and scope of 
transmission lines within Texas in the 
early days to the comprehensive and 
complex transmission systems now ex- 
istent. Prior to 1925, Texas was not a 
marketer but was an importer of gas, 
and it was not until after 1925 that Texas 
exported more gas than was brought into 
the state. Now Texas supplies about 25 
per cent of all the gas produced for pipe 
line usage. Despite this current exporta- 
tion, which is at an unprecedented high, 
Texas still imports nearly 40 billion cu. 
ft. of gas annually. 


Study of a general map of gas trans- 
mission systems within PAW District 3 
prepared July 15, 1945, shows that 
the foci of transmission networks in 
the Southwest are: Panhandle-Hugo- 
ton, Monroe in North Louisiana, West 
Texas-New Mexico, and along the Texas 
Gulf Coast. It may be expected that with 
the exception of the Monroe area, these 
other areas may continue to be the major 
origination points for new lines. Ob- 
viously, the new lines must connect or 
be predicated on gas reserves as now 
proved. Certain major systems now em- 
anate from these areas; for instance, in 
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Louisiana. . . . 15,199,590 
Mississippi... 1,595,177 fh 
New Mexico. . 2,825,629 (Near) 
Texas ...... 74,985,578 Capes 
N E W Total gas reserves — nals na 
™ (10 \ as of January |, ; ARKANWS . a 
|24947,2680 1945 ..... 95,489,625 
M e . 1includes Florida (13) fe a 
° . pS 
3 feb 
451,972 (vse 
I 
é SM GA 
B 7640.46 , > 
324.018 5 [aan aes) % 
604,\13 c — 
8 . ‘hen : 
T [es8i.1e0]) = x ; 
119,364] (3) (Som Lv 
a3 10,128.02 . ,) 
: 
183,617 2 
5,145,629 
FIG. 3. P.A.W. DISTRICT NO. 3. 
LEGEND Natural Gas and Condensate 
wig (4 Y Reserves. 
G TEXAS RAILROAD COMMISSION DISTRICTS 
@ dssions USED IN OTHER STATES [10,772,734 
THE PETROLEUM ENGINEER, May, 1946 61 








New York 


62 


Washington 


Bradford, Pa. 


@ 


GMV compressors in the 
Dow Styrene Plant total 4.400 
horsepower, are shown here 
from the crankdoor side. The 
two GMV’s in foreground 
are six-cylinder units. each 
rated 600 hp. Third compres- 
sor is an eight-cylinder. 


800-hp ammonia unit. 


Exterior view of compressor 
building at Dow rene 
Plant. Los Angeles. Cali- 
fornia. showing exhaust si- 
lencers, intake air cleaners 
and air storage tanks. 
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San Francisco, Cal. Seattle, Wash. 
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for the Products of Tomorrow 





At The Dow Chemical Company's Styrene Plant, Los 
Angeles, California, seven modern GMV compres- 
sors help produce monomeric styrene as well as 
several other products, all having important peace- 
time applications. 


As always, selection of compact, rugged GMV’s 
made possible an economical and highly practical 
compressor setup. For example, fast, positive re- 
sponse to sensitive control instruments has been 
highly developed in the GMV, making it particularly 





ee 


The seven GMV compressors installed in 
the Styrene Plant of The Dow Chemical 
Company are here shown from the com- 
pressor cylinder side. The fourth and fifth 
GMV's are eight-cylinder, 800-hp feed gas 
units. Compressors six and seven in this 
interesting line-up are GMV four-cylinder 
ethylene units. 





us 


Close-up of the two GMV-4 400-hp ethylene 
units showing compressor cylinders. piping 
and control equipment. 


by 


desirable for modern processing requirements. 
Responsiveness is only one of the many phases of 
operation in which the GMV excels. Likewise there 
are exclusive features of design and construction 
that have helped earn for this modern 400, 600, 
800 and 1000 hp compressor a reputation for truly 
exceptional service and performance. 


The GMV Bulletin, 48 pages of data and interesting 
information, will be mailed in response to your 
request. 





Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 


Houston, Dallas, Greggton, Pampa and Odessa, Texas 
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the Panhandle field, the major systems 
are. Panhandle Eastern Pipe Line Com- 
pany, Texoma Natural Gas Company, 
Northern Natural Gas Company, Cities 
Service Gas Company, and Consolidated 
Gas Utilities Corporation. These lines 
serve the North Central and Great Lakes 
areas of the United States. The Colorado 
Interstate Gas Company and Panhandle 
Power and Light Company serve the 
Denver area, whereas the United States 
Gas Pipe Line Company and Lone Star 
Gas Company transport gas to the central 
part of Texas. The West Texas Gas Com- 
pany traverses West Texas. Along the 
Texas Gulf Coast the United Gas Pipe 
Line Company, the Houston Pipe Line 
Company, and the recently constructed 
lennessee Gas and Transmission Com- 
pany are considered the major systems. 

The Monroe area is another point of 
origination for many major gas trans- 
mission lines. This field until recent 
years was the second ranking field in the 
United States but due to exportations 
and gas withdrawals has declined to a 
current reserve of about 114 trillion cu. 
ft. It is still a vital origination point for 
the following gas transmission lines: 
Mississippi River Fuel Corporation, to 
St. Louis, Memphis Natural Gas to 
Memphis, Southern Natural Gas Com- 
pany to Birmingham and adjoining 
areas, the Arkansas Louisiana Gas Com- 
pany to Arkansas, the United Gas Pipe 
Line Company across North Louisiana 
into East Texas, and the Interstate Nat- 
ural Gas to Baton Rouge connecting 


It may be expected that with the ex- 

ception of Monroe, the other areas men- 
tioned will continue to be the major 
sources of gas for new lines. West Texas 
should show a stepped-up position and 
Carthage is already offsetting the decline 
of the Monroe field as it has recently 
been connected to Monroe. The Texas 
Gulf Coast and South Louisiana will of- 
fer attractive supply sources due to 
proved reserves and the tendency of new 
development to discover increasing num- 
bers of gas-condensate fields. 
@ Major gas projects. Major gas proj- 
eets as now announced or contemplated 
for construction during 1946 have been 
shown on Fig. 5. The El Paso Natural 
Gas Company’s 720 miles of 26-in. gas 
line from Jal, New Mexico, to Blythe, 
California, where it will connect with a 
214-mile 26-in. gas line from Blythe to 
Santa Fe Springs proposed by Southern 
California Gas Company and Southern 
Counties Gas Company is a significant 
development for the West Texas-New 
Mexico area. The El] Paso portion of this 
line is to have an initial capacity of 125 
million cu. ft. a day to a maximum of 
325 million cu. ft. a day, and will cost 
about $25,000,000. This new system will 
obtain gas from Dumas in the Panhan- 
dle field and from the Fullerton, TXL 
and Keystone Ellenberger fields in West 
Texas. It will collect sour gas, which 
has hitherto been wasted and unusable, 
to process the casinghead gas for de- 
livery to the State of California. 

Another major system for the Pan- 








TABLE 2 


Major gas fields in Alabama, Arkansas, 
Louisiana, Mississippi, New Mexico, 
and Texas. 
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igan-Wisconsin Pipe Line Company to 
construct 1216 miles of 22-in. and 26-in. 
natural gas line from the Hugoton field, 
Texas and Oklahoma, to the Austin Stor- 
age field in Michigan. This line will cost 
approximately $70,000,000 and deliver 
natural gas to an area that is highly 
industrialized and is a good market pros- 
pect. Considerable opposition may arise 
to the proposal, for it will further invade 


_a highly industrialized coal consuming 


area. 
The United Gas Pipe Line Company 
has recently completed 143 miles of 24- 
































with the United Gas Pipe Line system. handle is the proposal by the Mich- in. line, which under field pressure of 
FIG. 4. CONDENSATE DISCOVERY RATE TO BE REVIVED 
South Arkansas —- Louisiana — Texas Coastal Plain 
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1000 lb. per sq. in. at the Carthage origin 
delivers gas to Monroe for sale to Mis- 
sissippi River Fuel, Memphis Natural, 
Southern Natural, and Tennessee Gas 
and Transmission Company. This to off- 
set the declining reserves of the Monroe 
field and to augment Tennessee’s supply 
to West Virginia. 

Another proposed trunk line to orig- 
inate in the East Texas-Carthage area 
is the Metropolitan Eastern Corporation, 
which proposes to lay 825 miles of 18- 
in. natural gas line to deliver natural 
gas to Hamilton, Ohio. This line is still 
in the planning stage. 

Tennessee Gas and Transmission Com- 
pany has an application before the Fed- 
eral Power Commission for an extension 
of its system from the Agua Dulce-Strat- 
ton area to the San Salvador field. This 
would require 95 miles of 16-in. line with 
a capacity of 100 million cu. ft. a day, 
costing about $2,500,000. 

Another major line that may possibly 
revert to its original usage is the South- 
west Emergency line, once a part of 
United Gas Pipe Line Company’s sys- 
tem but during the war converted for 
crude oil, consisting of 184 miles of 14- 
in. and 16-in. line, which could augment 
present deliveries to the Houston area 
and might provide a major lateral for the 
Little Big Inch conversion. This line 
traverses or is adjacent to several of the 
major gas-condensate reservoirs. 

The forecast of about 5000 miles of 
gas transmission construction during 
1946 assumes that a majority of the ap- 
plications will be granted by the Fed- 
eral Power Commission and that ade- 
quate material can be obtained in suf- 
ficient time to complete the programs. 
@ Big Inch and Little Big Inch lines. 
Conversion of the Big Inch and Little 
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Big Inch pipe lines for transporting gas 
would be a very significant development 
to the oil and gas industry and would 
have profound effect upon the present 
low wellhead price of both dry and cas- 
inghead gas. Current discussion of this 
conversion remains controversial with 
many proposals and recommendations 
offered. The Big Inch line, consisting of 
1254 miles of 24-in., cost $78,500,000, 
and the Little Big Inch, formerly used 
for products, consists of 1475 miles of 
main line costing $60,000,000. The Big 
Inch originates near Longview in East 
Texas and its terminus is Linden, New 
Jersey, in the heart of the Metropolitan 
area of the Eastern Seaboard of the 
United States. It is estimated this area 
embraces a population of more than 13,- 
000,000 with about 3,500,000 gas con- 
sumers who currently pay approxi- 
mately $1.00 per M. cu. ft. for 520-540 
Bt.u. manufactured or coke oven gas. 
This is equivalent to $1.85 per M. cu. ft. 
for natural gas. The potential market 
could readily absorb without severe dis- 
location the capacity of either or both 
lines, which are capable of transporting 
nearly 500,000,000 cu. ft. a day while 
operating at 700 lb. per sq. in. At a 75 
per cent load factor, these lines would 
export from Texas about 2% trillion cu. 
ft. in 25 years, which is a small per cent 
of the present total proved gas reserves 
of the country. It is envisioned that the 
lines would supplement the present fuels 
permitting some enrichment and pos- 
sibly save about 10,000,000 bbl. of fuel 
oil annually by those companies now 
using oil for manufactured gas. 
Recently, cost and earning estimates 
have been made that indicate these lines 
cannot be operated by private interests 
unless sold at a reduced cost of $80,000,- 


FIG. 5. LINES PROPOSED FOR NATURAL GAS TRANSMISSION. 
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000, with a further gas conversion cost 
of $30,000,000. This assumes a wellhead 
price of about 6 cents with a delivered 
cost to the Metropolitan area of approxi- 
mately 26 cents, 30-year depreciation, 
and a limited 64% per cent earning on the 
capital investment. 

The availability of gas at these lines’ 
origin appears sufficient in the broad 
view but considerable pipe line exten- 
sions to the aforementioned East Texas 
and Gulf Coast reserves would be nec- 
essary. Past trends of lower and lower 
city gate prices in the East may act as 
a deterrent to conversion of these lines 
for gas, particularly when there is ris- 
ing pressure in Texas for a wellhead 
price increase of gas concurrently with 
great opposition by the railroad and coal 
interests to continued invasion of in- 
dustria] markets. One of the distinct ad- 
vantages for the Eastern Seaboard gas 
companies would be to admix natural 
gas with manufactured gas for enrich- 
ment purposes and effect an expansion 
of the present overloaded gas distribu- 
tion systems in the various cities. No 
doubt, industrialists and investment com- 
panies in the East will look with favor 
upon the conversion but due to the po- 
litical aspect of such conversion and the 
present unknown factors, considerable 
time may elapse before a clear picture 
of the lines’ ultimate use will emerge. 
@ Chemical syntheses. The chemical 
syntheses of natural gas, excluding car- 
bon black manufacture, should have lit- 
tle effect on the gas transmission busi- 
ness as a whole, for the total volume 
of gas required for conversion is rela- 
tively small, representing about 1 per 
cent of the natural gas currently con- 
sumed. The usual raw feed for chem- 
ical manufacture is the ethane-propane 











fraction rather than the methane hydro- 
carbon required for pipe line usage. As 
higher yields can be obtained from the 
ethane-propane-butane fractions and the 
total chemicals manufactured at the pres- 
ent time are obtainable from about 600 
billion cu. ft. of gas, it appears little 
competition will exist between chemical 
syntheses and the transmission business. 
An exception may be the Fischer- 
Tropsch conversion, which promises to 
develop on a commercial scale in the 
near future. Many articles and much 
publicity have dealt with this subject. 
Extensive pilot plant operation is cur- 
rently under way and a plant location 
has been tentatively announced for Tex- 
as. The Fischer-Tropsch Synthine or Hy- 
drocol process is a catalytic conversion 
of methane wherein liquid fuels, prin- 
cipally motor gasoline, high cetane diesel 
oil and wax, can be produced by catalyt- 
ically cracking methane gas under con- 
trolled temperatures and pressure in the 
presence of suitable catalysts. Much 
promise is offered by this utilization, for 
it has been used extensively in Europe 
and technologists are working intensive- 
ly to prove its economic success. At pres- 
ent it cannot compete with the improved 
catalytic cracking refinery methods un- 
til the price of crude oil reaches about 
$1.75 to $2.00 a bbl. It may be competi- 
tive for the production of high cetane 
diesel oil and certain selective interme- 
diate chemical raw materials. 

The great publicity and scientific as- 
pect of liquid fuel production from nat- 
ural gas has tended to strengthen the 
wellhead price of natural gas in the field. 
It has captured the public fancy and the 
eventual result may be that the general 
public and the petroleum industry 
will become more conscious of the need 
for improved gas conservation, particu- 
larly when such a forward scientific de- 
velopment places a tangible value on 
gas that at the present time cannot be 
utilized for other purposes. 

@ Federal Power Commission. The 
Federal Power Commission’s gas investi- 
gation in the several states wherein rele- 
vant information is being submitted by 
the oil and gas industry and others 
springs from recent trends by the Fed- 
eral Power Commission toward the con- 
trol of end use of natural gas in com- 
petition with other fuels in the indus- 
trialized areas. The Federal Power Com- 
mission regulates the price of gas to the 
consumer when natural gas moves in in- 
terstate commerce, and through the issu- 
ance of Certificates of Convenience and 
Necessity has delved into the matter of 
natural gas reserves, cost of production, 
size, capacity and engineering features 
of new lines and almost every conceiva- 
ble question in the development of new 
transmission systems. The lack of clarifi- 
cation of certain provisions of the Nat- 
ural Gas Act, together with the appar- 
ent ultimate aim of the Federal Power 
Commission to decrease the cost of gas 
to the consumer, has created consider- 
able consternation in the oil industry it- 
self. The prompt establishment by the 
Federal Power Commission of explicit 
standards for issuance of a Certificate 
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of Convenience and Necessity for new 
lines would greatly improve the present 
situation. It appears that certain points 
of ambiguity in the Natural Gas Act 
should be clarified. If this can be accom- 
plished, oil and gas producers may 
achieve higher field prices for the gas, 
the petroleum industry can take broader 
steps virtually to eliminate the current 
wastage of oil well gas, and overall good 
may be attained. At the present time, de- 
pressed field prices of gas is the indirect 
result of the stringent requirements for a 
Certificate of Convenience and Necessity. 
Very often a gas transmission company 
is precluded from picking up oil well 
gas even though the gas may be nearby 
and a desirable source of supply to the 
system’s reserves. It is not possible to 
predict what the future will bring in the 
way of improvement of natural gas prices 
and markets; however, when favorable 
markets appear, prices move upward and 
wastage of gas is eliminated. 

@ Conclusion. In conclusion, based on 
a review of the reserves, the recent war 
period expansion of transmission lines, 
and new construction as now announced, 
the following observations may be made: 

1. Proved natural-gas reserves are 
adequate for a reasonable market ex- 
pansion. This expansion is impendent, 
for several large transmission lines are 
taking steps to increase their current 
capacities. : 

2. Gas pipe line companies have in- 
stituted ratable takes in certain areas 
and this practice will ultimately receive 
universal acceptance. In the near fu- 
ture, gas transmission lines will be urged 
either by public opinion or regulatory 
authority to take greater quantities of 
oil well gas in order to reduce current 
gas wastage to a minimum. It may be 
possible in certain long high pressure 
lines operating with high load factors 
to achieve a load inversion whereby oil 
well gas will become the base gas trans- 
ported and the pipe line can meet peak 
demands through supplemental dry gas 
from gas reservoirs. This trend has been 
more pronounced since the war period 
but ultimate fulfillment of such a goal 
will be slow, for such an operation cre- 
ates the question of equities between oil 
and gas reservoirs and within the areas 
from which the pipe line procures its 
supply of gas. 

3. The gas transmission business, aft- 
er a very hectic birth, has become a 
stable and substantial part of the eco- 





World’s largest gasser 


Skelly Oil Company’s No. 1-D 
Werner in the eastern edge of the 
huge Carthage gas-condensate 
field of Panola County, East Texas 
(outside) fields, is the world's 
largest gas well according to field 
engineers of the Texas Railroad 
Commission. The test was drilled to 
6240 ft., then backed up to 6185 
ft. and the casing perforated from 
5854-90 ft. Tests showed 480,- 
000,000 cu. ft. of gas production. 











nomic life of the Nation, Its flexibility 
is limited due to the fugacious or pe- 
culiar nature of gas, which cannot move 
as a commodity but must be delivered 
from well to consumer when and as 
needed. 

4. The adoption of proper gas well 
spacing within fields and the growth of 
gas proration rules promise to become 
more widespread and necessary in the 
near future. 

5. The development of gathering and 
improved treating techniques wherein 
sour or sulphur gas, previously useless 
and unwanted, will promote and help 
conserve substantial quantities of gas 
and increase the availability of such oil 
well gas to transmission lines. 

6. The continued and successive in- 
creased demand for natural gas should 
be an incentive for producers to con- 
serve gas and should bring about a high- 
er price at the wellhead. This may be 
occasioned by new markets either for 
carbon black, transmission usage, chem- 
ical syntheses for liquid fuels, or for 
pressure maintenance to attain maximum 
oil recovery. The possibility of produc- 
ing gasoline from methane offers a great 
incentive to the owners of both dry and 
oil well gas because gas prices can only 
move under competition or through the 
law of supply and demand. The con- 
sumer of natural gas is interested not 
only in the present price of gas but in 
the continuity of supply over a long pe- 
riod of years. It would be fallacious and 
unworkable to control the end use of 
this energy source without likewise rec- 
ognizing coal, fuel oil, electric and water 
power, and others in the overall energy 
resource pictrue. 

The future outlook for gas transmis- 
sion lines with concurrent increased 
prices at the wellhead is as bright if not 
brighter than it has been in the recent 
past. The rapid development of trans- 
mission technique wherein larger lines 
can be constructed economically should 
enable gas transmission companies to 
deliver natural gas to consumers at at- 
tractive prices. The development and 
application of scientific research where- 
in gas can be utilized for all types of 
energy promises to contribute much to 
the general welfare of the public and 
the petroleum industry alike. It appears 
constructive good will be the outcome 
from the current investigation as it will 
enable the public to recognize the scope 
of gas transmission operations and see 
the real need for guaranteed continuity 
of service. Low gas prices tend to dis- 
courage conservation of this energy re- 
source and in the present period of con- 
servation, based on sound engineering. 
normal economic forces should be al- 
lowed to establish the proper level of 
gas prices in relation to other competi- 
tive values. The gas transmission busi- 
ness currently renders a public service 
for the enjoyment and betterment of the 
Nation and if not unduly hampered 
through artificial regulation of prices 
can henceforth mutually resolve the sas 
wastage of the oil industry and make 
available this convenient fuel to a larger 
number of consumers. kkk 
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... With this FTR 9-C-1 
CARRIER TELEGRAPH SYSTEM 


NOW YOU can multiply your message capacity 
without building new lines. Two-way teleprinter 
traffic—up to 100 words a minute —travels over 
your present telephone circuit ... and you retain 
use of the speech channel! Your telephone 
channel will handle carrier telegraph signals 
and the voice simultaneously. 


This carrier equipment provides either full 
or half-duplex telegraph operation. The tele- 
graph transmission doesn’t affect speech intel- 
ligibility. It will work over noisy circuits —tele- 
graph distortion due to noise and interference is 


practically eliminated by frequency modulation. 


The units of Federal’s 9-C-1 equipment can 
be interconnected to meet a variety of require- 
ments. Two Federal 9-C-1 carrier telegraph sys- 
tems can be applied to each channel of a carrier 
or radio telephone system. Built to highest en- 
gineering standards, Federal’s “speech-plus- 
duplex” is available now for use on all tele. 
phonic installations, including private lines of 


railroads and pipe line companies. Write for . 


details and Federal technical assistance. 
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UNITIZED PORTABLE COMPRESSOR PLANT 
AS USED FOR PRESSURE MAINTENANCE 


By F. L. KALLAM, President, Industrial Engineers, Inc. 


Ir 1s well to remember that the present 
average cost of discovering, developing, 
and producing new reserves in this coun- 
try is greater than the selling price of 

the resulting new 
| EXCLUSIVE | crude oil. Obviously, 

a barrel of extra oil, 
even at a relatively high production cost, 
is more profitable than that which may 
be discovered after a string of dry holes. 
Thus secondary recovery efforts to ob- 
tain additional oil from established re- 
serves is of utmost importance. Prob- 
ably the most important of all such 
methods are the gas injection processes 
to formations where the primary recov- 
ery forces are fast being depleted. 


From the best available sources it ap- 
pears that 70 per cent of the active wells 
in the United States are produced by 
pumping or other artificial lift. Thus 70 
per cent of our oil production comes 
from fields where the natural reservoir 
energy has been almost depleted and 
yet we have recovered but 25 per cent of 
the oil available in the ground. What is 
required to protect our national oil sup- 
ply are methods that produce at the most 
effective rate and yet make it possible 
to meet actual market demand. It is now 
believed that an operating procedure 
that includes the return of the gas pro- 
duced with the oil back into the produc- 
ing formation offers the best opportunity 


Close-up of 150-hp. two-stage unit, prior to loading, 400 to 2000-Ib. pressure. 
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of achieving economic yields. This con- 
clusion follows results from existing 
pressure maintenance projects and from 
studies of proposed installations. In most 
instances, the desirability of pressure 
maintenance over primary recovery meth- 
ods is evidenced by the following. 

1. Oil recovery is 10-50 per cent 
greater. 

2. Total lifting cost is 10-20 cents 
a barrcl less. 

3. Capital investment is about equal 
to artificial lift under primary 
recovery. 

Unfortunately, there is no way to fore- 
tell positively whether the installation of 
a pressure maintenance system will fol- 
low this pattern. In fields where there is 
a lack of reservoir data, well records, and 
possibly some unfavorable indications, 
the installation of a complete pressure 
maintenance plant may be questionable. 
In these cases the recent development of 
a completely unitized skid-mounted full- 
size compressor unit will prove of great 
value. Such a unit makes possible a con- 
clusive test of pressure maintenance in 
a given area while risking only a frac- 
tion of the capital investment that has 
been necessary in the past. 

This shop-fabricated compressor plant 
unit, in size, weight, and general con- 
struction greatly resembles one of the 
heavier pieces of unitized drilling equip- 
ment and in use it has the same advan- 
tages of mobility, economy, and salvage 
value. 

The unit has been built in the 150- 
hp. size with 300 hp. available. The en- 
tire plant is packaged on an integral 
base occupying a ground space of 9 ft. 
wide by 21 ft. long. The overall height is 
approximately 11 ft. One such unit, 
weighing 20 tons, was loaded at the 
factory in the morning, transported 200 
miles and placed in operation the follow- 
ing afternoon compressing more than a 
million cubic feet of gas per day from 
450 Ib. to a final discharge pressure of 
2500 Ib. per sq. in. 

All necessary auxiliaries to the com- 
pressor are provided, including a gaso- 
line engine-driven air compressor with 
necessary storage for starting the main 
engine compressor. It provides a jacket 
water cooler of the air type, driven from 
the main gas engine, as well as a water 
circulating pump powered from the same 
source, 

The cooling of the water is sufficient 
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in the language of Modern Merchandising—we give 


you below a “Completely Packaged Unit." Here is a 


complictely Lufkin designed, engineered and manu- 
factured Pumping Assembly — engine — unit, and 
Beam Asembly—where Lufkin accepts, gladly, undi- 


vided responsibility for performance. 
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PUMPING 
UNITS 


Lufkin has combined in their new post-war unit 
the technique of engineering Science with Field 
Tests to insure the most rugged, economical job 
possible to produce. 

Call our nearest engineer for consultation. There 
will be no obligation to buy. 


LUFKIN FOUNDRY & MACHINE COMPANY ;:.’. ; 
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permit a portion to be circulated 
through an auxiliary cooler for the pur- 
of controlling the temperature of 
he lubricating oil to the main engine. A 
urge and supply tank also is incorpo- 
rated into this jacket water cooling sys- 
m. The engine compressor is provided 
ith an overhead muffler, air intake filter 
vith relief valve, gas fuel reducing regu- 
and fuel capacity tank. 


\nother 150-hp. unit, single stage, 
with intake scrubber fitted with au- 
tomatic controls. Unit on cribbing 
ready to load. This shows rigidity of 
unit and how it can be handled with 
unskilled labor. Air intake filter 
ind muffler outlet are removed. 





es 
24 


Loaded and on way to field is 150-hp. unit, weight about 30 tons. 
Air intake filter and muffler outlet removed for highway hauling. 


The compressor cylinders are piped 
as required for the service conditions, 
some installations being single stage, 
others two stage, and still others are 
manifolded to permit operation either 
way. The intake piping is provided with 
a scrubber for the removal of possible 
entrained liquid. 

The unit as received in the field is 
completely and adequately piped for im- 
mediate.operation even to including a 
gauge board with necessary instruments. 
After unloading the compressor unit and 


placing it on prepared level ground, the 
field crew has only to connect the inlet 
gas and outlet gas lines and begin op- 
eration. Each of these unit plants is op- 
erated at the factory prior to shipment 
so that only minor field engine adjust- 
ments are usually required. When de- 
sired, the unit is supplied with a struc- 
tural steel housing that affords protec- 
tion against the weather. 


Although this unit was developed to 
handle temporary gas requirements as 
an individual unit, several can be placed 
alongside of one another to give almost 
any desired capacity. They can be mani- 
folded together as in the conventional 
permanent compressor plant and oper- 
ated in a similar manner. It is also very 
simple to make the units practically au- 
tomatic so that they can be situated ad- 
jacent to input wells, or in remote loca- 
tions, without requiring an operator. 
When used in this way, the units are 
about equivalent to the usual oil well 
pumping unit with regard to the amount 
of manual attention that they require. 


Regardless of how such units are util- 
ized, the fact remains that they are 100 
per cent salvageable. They can be dis- 
connected from one service and moved 
to other parts of the field as necessity 
dictates, or to other districts. No dis- 
mantling of equipment is required and 
no concrete foundations are left behind. 
They are particularly attractive to the 
small operator because of their economy 
and the ease with which they can be in- 
stalled and operated by field personnel, 
and large companies have found them 
to be particularly useful for testing and 
for pilot operations. 


oe kkk 
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“Reg U.S. Pac. OF” 


DIRECT 
ROTARY 
DRIVE 





This combination of an internal combustion engine, 
hydraulic torque converter, gear box and rotary provides 
additional power to the rig for drilling with full independent 


control of the pump and rotary. 


Design of the drive permits installation under derrick or 


under any cantilever type mast. 


The Ideal Types FE-17% and MS-20% rotaries are offered 
for mounting on this unit. Other rotaries of the proper 


gear ratio and shaft height may also be _ installed. 


THE NATIONAL SUPPLY COMPANY 
GENERAL SALES OFFICES: TOLEDO, OHIO. 


DIVISON OFFICES: DENVER © FT. WORTH i 

PITTSBURGH ¢ TULSA ¢ TORRANCE. 
EXPORT: NATIONAL SUPPLY EXPORT COR- PRODUCTS 
PORATION, 30 ROCKEFELLER PLAZA, 


NEW YORK, N. Y., U.S. A. © RIVER PLATE 
HOUSE, 12 SOUTH PLACE, LONDON, E. C. 2. 
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DEEP TEST AT SIGNAL HILL 


By NICHOLAS A. D'ARCY, JR. 


6 neLL Om Company, INc., drilled to 
14,950 ft. on its Alamitos 48A location 
and penetrated the formations they set 
out to test. The completion of a well, 

originally scheduled 
ESTITENTE 0 aritt to 15.000 ft, 

in 14,950 ft. is a 
tribute to the accuracy of the data de- 
veloped by the geological department, 
and the operating skill of the drilling 
department. 

Shell was drilling Stakemiller-Rose 
No. 1, which penerated to 12,381 ft., at 
the same time as they were drilling 
\lamitos No. 48A. Both wells exceeded 
in depth any previous drilling operations 
1t Signal Hill, and Alamitos No. 48A is 
not only the deepest hole drilled there 
but is also the deepest well drilled in the 
Los Angeles Basin. 

Much of the hole was drilled with 
used pipe, and fishing time amounted to 
10 per cent of the total elapsed time. 
lhe well was completed to 14,950 ft. 
with 3%4-in. grade D drill pipe. Un- 
doubtedly the project could have been 
completed with much less trouble and in 
a shorter time had Shell been able to 
obtain new grade E drill pipe for the 
deep work. 

One drill pipe failure was responsible 
for a fishing job at 14,875 ft. The re- 
sulting operation terminated in a suc- 
cessful inside cutting job at a depth of 
14,584 ft., which is likely the greatest 
depth at which an inside cutting has ever 
been performed satisfactorily. A special 
whipstock was permanently set upon the 
top of the fish, without being cemented 
in place, and the well was completed to 
its desired depth. The hole was in good 
condition when drilling operations 
ceased, and there was no stoppage be- 
cause of mechanical trouble. 

@ Early Signal Hill history. This is 
not the first time Shell Oil Company, 
Inc., has been in the spotlight at Signal 
Hill. On June 25, 1921, this company 
completed Alamitos No. 1 at a depth 
of 2724 ft., as the discovery well of the 
Signal Hill field. This well established 


Analysis of drilling time, Alamitos 
No. 48-A 
Operation Days 
On bottom drilling and 
coring 
Making round trips.. 
Fishing ERNEST 
Setting casing and 
cementing : 
Repairs ppbessabeites 
Changing drill pipe 
Lost circulation 
rakine logs . 
Miscellaneous .... 


Per cent 
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the producing formations on the south 
and east flank. On October 26, 1921, Shell 
also completed its Horsch No. 1 well to 
extend the productive area to the north 
and west flank of the Hill. Later Shell 
drilled Nesa No. 11 to 9280 ft., and un- 
successfully tested oil bearing forma- 
tions between 9144 and 9280 ft. This well 
was one of the deep tests of its day and 
proved the location of oil-bearing sands 
at what had been considered an un- 
heard of depth. 

It remained for the De Soto Oil Com- 
pany to discover the deepest commercial 
sand in the Signal Hill field. This well 
was drilled in 1938 and produced from 
10,157 ft. It is the deepest producing 
zone on Signal Hill at the present time. 
@ Alamitos No. 48-A. Shell began drill- 
ing its deep test at Alamitos No. 48 lo- 


cation. This well ran into trouble from 
lost circulation between 5000 and 6000 
ft. The zone could not be sealed off by 
conventional methods even by cement- 
ing. A difficult fishing job resulted, due 
to the lost circulation, and the hole was 
abandoned and the derrick skidded to 
its present location. 

Alamitos No. 48-A was spudded in on 
October 21, 1944, and drilling was com- 
pleted at a depth of 14,950 ft. 414 days 
later. Lost circulation was the main trou- 
ble in the drilling of Alamitos No. 48-A 


Overall view of Alamitos No. 
48-A drilled to 14,950 ft. with- 
in short distance of Shell Oil 
Company Incorporated’s main 
camp at Long Beach, Calif. 
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Hole size and casing program—Alamitos 48A 
23-in. hole to 1030 #t. 
1020 ft. 1854-in. casing 


1100 sacks construction cement 


1000 


5 9/6it 
RILL Peters 


2000 


3000 


4000 


5000 


6000 


7000 


FEET 


8000 


N 


i 9000 


nNcp 
EPT 


10000 


11000 


12000 


13000 


14000 


15000 





17-in. hole to 3540 ft. 
3540 ft. 1334-in. casing 
2000 sacks slow-setting cement 


12'%4-in. hole to 7026 ft. 
7021 ft. 954-in. casing 
1000 sacks high-temperature cement 


8'/2-in hole to 12,858 ft. 
12,853 ft. 656-in casing 
Top— 

3259 ft. 32-lb. special joint 

659 ft. 24-lb. regular joint 

2985 ft. 28-lb. regular joint 
Bottom— 

5970 ft. 32-lb. regular joint 
500 sacks high-temperature cement 


5'/2-in. hole to 14,950 ft. 








it this difficulty was eventually sur- 

ounted. 

Surface casing was set at 1002 ft. 
without difficulty. By the time 3540 ft. 
had been reached lost circulation was 

ving trouble, Casing of 133 in. diam., 
was set as a safeguard to this hole and 
ilso to protect the surrounding produc- 
ing we lls. 

\t 5778 ft. the troublesome zone that 
caused the abandonment of Alamitos No. 
18 had been encountered. Water base 
nud having a weight of but 74 lb. per 
cu. ft. was lost to the formation. Fiber- 


tex was pumped into the hole and the 
mud was treated to prevent water loss 
with but little success. Two hundred 
sacks of cement with 4 per cent aquagel 
were pumped into the formation by a 


squeeze cement job. About half of this 


was pumped away 4nd it was possible to ~” 


continue drilling to 7026 ft. where 954- 
n. casing was set. 

Drilling proceeded with 814-in. hole 
o 12,858 ft. The water base mud being 
used between 7000 and 12,000 ft. aver- 
aged approximatély 79 lb. per cu: ft: 
\t 12,413 ft. Shell began to add a special 
treated oil to the clay and water base 
mud to reduce water loss, etc. Oil was 
added until the drilling fluid consisted 
{ approximately 29 per cenf emulsified 
il. With this mud, drilling proceeded to 
12.858 ft. At that depth an appreciable 
amount of mud per day was being lost 
to the formation and it was again nec- 
ary to set casing. 
\ new 14-in. drilling line was in- 
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stalled at 12,842 ft. in preparation for 
setting the long string of casing. The 
12,853 ft. of 65-in. casing, weighing al- 
most 200 tons, was set in 14 hr. and 
cemented with 500 sacks of high tem- 
perature cement. At this point the 444- 





in. drill pipe was laid down and drilling 
was resumed with 314-in. grade “D” drill 
pipe. A 514-in. hole was drilled to bot- 
tom. 

@ Drilling mud features. Mud circu- 
lating pressures with the 4%-in. drill 
pipe were approximately 1200 lb. per 
sq. in. Immediately after the 344-in. pipe 
was placed in service this pressure jump- 
ed to 2100 lb. In drilling ahead, how- 
ever, the mud pressure evened off at 
about 1800 lb. per sq. in. at 12,900 fet. 
and gradually increased to 2000 lb. at 
14,950 ft. A triplex steam pump with 
6%%-in. liners was able to supply suf- 
ficient volume and maintain the desired 
pressure without the need of compound- 
ing the slush pumps. 

Water base mud was used after the 
65%-in. casing had been set to protect 
the hole. At 13,802 ft. treated oil was 
again added to the mud and it had sev- 
eral beneficial effects. One of the im- 
portant advantages was the lubrication 
of the drill pipe, which had to be run 
without rubber protectors. The inside 
diameter of the 65-in. casing was only 
534 in. and the maximum outside di- 
ameter of the drill pipe was 434 in. This, 
of course, made it impossible to protect 
the casing from abrasion unless a lubri- 
cant was added to the mud. It is also 
asserted that the treated oil added to the 
fluid reduces water loss and produces a 
thin filter cake. 

@ Surface treatment of mud. A long 
ditch was employed to allow the fine 
sand to settle out of the mud after it 
passed over the shakers. Two steam tur- 
bine driven shaker screens were used to 
remove the cuttings. The mud went from 
the ditch into a series of flooded suction 
mud tanks if it was in good condition. 
When the mud became gas cut it was 
pumped into 500-bbl. steel tanks and al- 
lowed to stand until it had lost its gas 


Triplex steam pump circulated drilling fluid without compound- 
ing although two other steam pumps were available when required. 
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The Mission principle of replaceable rubbers on a long-lasting body 


























saves money formerly invested in continually buying new bodies. 
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Mission rubbers are extremely long-lasting and trouble-free and are 
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Guaranteed 


. . . to be perfect in material 


replaceable on the derrick floor without removing piston from rod. 





Life of liners and pistons increased . . . because the Mission 
design of more rubber and less metal gives far greater wiping sur- 
face, eliminating by-passing. 

and workmanship and to be the 
*« 


most economical piston on the 


market to operate. 
It’s Mission Pistons the world over, because with Mission it’s “Change 


the rubbers and save the piston.” Specify Mission. 
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SSIOMn Manufacturing Co. — 
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Special Shell built and developed mud cooler helped to con- 
dition mud when bottom hole temperature reached 350°F. 


content. The degassing was speeded up 
by agitating the mud with jets from the 
mud guns. 

Mud temperature was controlled by 
the use of a special mud cooler devel- 
oped by Shell engineers. This unit con- 
sists of a series of coils of tubing through 
which the mud is pumped after it has 
passed over the shakers. Water is spray- 
ed onto the tubing and a forced draft of 
air is maintained by use of a 48-in. diam. 
8-blade fan. At a depth of 11,800 ft. on 
Alamitos No. 48-A the mud temperature 
was 122°F. before passing through the 
mud cooler and 109°F. after cooling. Re- 
ducing the temperature of the mud aids 
in keeping the mud in good condition, 
reduces its viscosity and water loss, and 
tends to result in a mud with a thin filter 
cake. Mud cooling is essential with a 
bottom-hole temperature of more than 
350°F. as recorded on Alamitos No. 
48-A. 

Control of porous formations and loss 
of circulation was the main mud prob- 
lem. Very little high pressure gas was 
encountered and the mud weight sel- 
dom went above 82 lb. per cu. ft. One 
high pressure gas zone was encountered 
below the bottom of the 65%-in. casing 
but it presented no difficulty. Formations 
at the extreme bottom of the hole gave 
some trouble from sluffing into the hole 
while working to recover the final fish. 
@ Drill pipe parts at 14,875 ft. What 
is reported as being the deepest inside 
cut ever successfully made was neces- 
sary as a result of a lost string of drill 
pipe. The 3%-in. grade “D” drill pipe 
parted at the surface in a tool joint when 
going into the hole after drilling to 14,- 
875 ft. All but 2375 ft. of pipe was in 
the hole when it parted and a long fish- 
ing job resulted. A 5-in. 4-blade mill was 
run, after taking an impression of the 
fish. One foot was milled off the top of 
the pipe. An impression was taken after 
milling and it revealed a smooth cut on 
the 3%%-in. pipe. A 514-in. socket with 
bumper sub and pack off was then run 
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and it took hold of the fish at 2391 ft. 
Circulation was broken with 4200-lb. 
pressure and a 120-ton strain was placed 
on the pipe. The fish would not move. 
Several leaks resulted at these high pres- 
sures and they were repaired. A high 
pressure cementing unit was then 
brought into service and it built up to 
5100 lb. per sq. in. fluid pressure. Cir- 
culation seemed to be restored and the 
pressure gradually dropped until the 
triplex pump could continue the circula- 
tion. 

After circulating 560 bbl. of fluid it 
was apparent that circulation was not 
being obtained from the bottom of the 
hole. Lamp black was added to the fluid 
as'a tracer. Calculations of the amount 
of fluid pumped before the lamp black 
returned to the surface indicated a leak 


in the drill pipe upon which the socket 
was mounted. In pulling the pipe it was 
found that a box washed out 806 ft. from 
the surface and within 30 ft. of the loca- 
tion calculated with the aid of the lamp 
black tracer. The bad sections of pipe 
were removed and the socket run again. 
This time over 5000 Ib. per sq. in. pres- 
sure was held for 5 hr. without breaking 
circulation. 

@ Inside cutting at 14,584 ft. A 5%- 
in. full-hole releasing socket was run 
and secured on top of the fish. An inside 
cutter was then run on 114-in. drill pipe 
to 14,755 ft., where strain measurements 
indicated the pipe was frozen. Attempted 
cuts were made at 14,755 ft., where the 
cutter stuck, and at 14,730 ft., where the 
cutter was rotated for 5 hr. before it 
stopped. The cutter was then pulled up 
to 14,570 ft. and the control valve rams 
were closed on the 114-in. pipe. A pres- 
sure of 3000 lb. per sq. in. was applied 
between the 114-in. drill pipe and the 
inside of the 314-in. drill pipe by pump- 
ing into the pipe to which the releasing 
socket was attached. 

The 114-in. drill pipe was then pulled 
and laid down while a test was made on 
the 314-in. drill pipe. A 3000-lb. pressure 
dropped to 1500 Ib. in 2 min., indicating 
a leak. The leak was found in the packer 
at the top of the fish. A socket with dual 
packer was then run and it held a pres- 
sure of 3000 lb. per sq. in. without any 
circulation. 

A 214-in. inside cutter was again run 
on 114-in. drill pipe being careful to 
circulate every 1000 ft. as the cutter was 
run into the hole. This continued until 
14,000 ft. was reached where it was im- 
possible to circulate. The cutter was run 
to 14,601 ft. even without circulation and 
it rotated at the depth for 81% hr. 

The cutter was pulled and pressure of 
4200 lb. per sq. in. was applied with 
high pressure cementing equipment. A 
strain was held on the pipe constantly 


High pressure cementing equipment used on Alamitos No. 48-A 
required to maintain 5000-lb. pressure in fishing operations. 
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Let FZud Powe SIMPLIFY YOUR PUMPING! 


% Changing the pumping rate of any well, under the Kobe 
Hydraulic Pumping System, is as easy as turning on your kitchen 
tap. A twist of a manifold valve, at your central power plant, 
does the trick. 


Neither distance nor depth affects this ease of operation. Fluid | 
Power—oil under pressure—works as magically at the bottom of 

a 10,000-foot well, a mile away, as it does in a 1500-foot well 
across the road from the pumping station. Pumping pressures 
can be varied between wells from a few pounds to several 
thousand pounds; one well can be pumped at 50 barrels a day 
and another at 1000 barrels. 


Ask the Kobe representative in your area to show you how con- 
venient and economical it is to pump with Kobe Fluid Power. 


PUMP THE MODERN WAY 
—USE KOBE 


ONE OF THE DRESSER INDUSTRIES 


KOBE, Inc.—GENERAL OFFICES: HUNTINGTON PARK, CALIF.; DIVISION & DISTRICT OFFICES: BAKERSFIELD & HUNTINGTON PARK, CALIF.; 
OKLAHOMA CITY & TULSA, OKLA.; BROWNFIELD, DALLAS, ODESSA, LONGVIEW, HOUSTON & WICHITA FALLS, TEX.; GREAT BEND, KAN.; N.Y. C. 
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ind the fish was gradually worked loose. 
[t was pulled up inside the 65%-in. cas- 
ing before it was possible to break cir- 
ulation. The mud was reconditioned as 
oon as it was possible to circulate and 
i total of 14,591 ft. of 3%4-in. drill pipe 
was rec overed in the fish. 
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A successful inside cut had been made 
and the hole cleaned out to a depth of 
14,584 ft. 

@ Fishing for drill collars. The 314- 
in. drill pipe removed from the hole was 
taken into the Shell shop and a large 
portion of it straightened, reconditioned, 


Number of bits used in drilling Alamitos 48A 


NUMBER BITS USED 


Air-operated drill pipe slips controlled 
by valve at driller’s position were used. 


and returned to Alamitos No. 48-A for 
further work. This shows how critical 
drill pipe was at the time this well was 
being drilled. A 514-in. bit was run in 
the hole and bridges were cleaned out 
between 13,165-210 ft., 13,871-940 ft., 
and 14,088-129 ft., and the hole was 
cleaned out and reamed from 14,465 ft. 
to the top of the permanent fish at 14,584 
ft. Mud was reconditioned and circu- 
lated to restore the hole to the best pos- 
sible condition. Several trips were re- 
quired before it was possible to enter the 
hole and pull out of the hole without 
hitting obstructions. 

A 514-in. releasing socket with rotary 
jars was then run on the bottom of 3 
drill collars and the drill pipe in an ef- 
fort to recover the rest of the fish. The 
socket failed to hold on the first trip but 
it held later and pressures up to 2500 
lb. were maintained with the triplex 
steam pump and then 2800 lb. with the 
cementing equipment. This pressure 
gradually declined and jarring continued 
but the fish remained solid. The socket 
was pulled and it was found that the 
packer rubbers were in bad condition. 

A 514-in. overshot was then run on the 
314-in. drill pipe and dual packers were 
included in the assembly. This took hold 
of the fish and packed off. The cement- 
ing equipment was again used in an ef- 
fort to break circulation and it built up 
and held 5000 lb. per sq. in. for 20 min. 
without pressure drop or indication of 





THE PETROLEUM ENGINEER, May, 1946 















This is Form-Set rope. The strands have been lifted 
out by hand. Note how the wires lie smoothly in 
place. There is no inner tension to force them apart. 


When you think WIRE ROPE ... think BETHLEHEM 
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You marvel as his body clears the bar, then falls 
through space in a graceful arc. Thirteen, fourteen, 
fifteen feet he drops, yet he lands unhurt... because 
he’s relaxed. 

When handling Form-Set, Bethlehem’s preformed 
rope, you'll notice much of that same relaxed effect. 
The reason is, of course, that the preforming process 
shapes each wire and strand to a permanent helix— 
a shape they retain through the life of the rope. Even 
though the rope be cut or broken, the wires and 
strands “stay put.” They don’t bush out or pop from 
the core. 

This is because the tension is gone—relieved by 
preforming. The rope is relaxed. 

What does this bring you? Easier handling, for 
one thing. More important still, a preformed line is 
much less subject to bending fatigue. On applications 
where bending stresses are high, a Form-Set rope has 
longer life. This means greater economy .. . fewer 
replacements .. . fewer reriggings. 

No matter what rope you want—no matter what 
grade, type, or size—you can get it with the Form-Set 
feature. Details are available through the nearest 
Bethlehem representative. 
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TUBING HANGER 


Fully Patented 
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PLAY SAFE 


ASK FOR 


HERCULES 


Hercules Tubing Hanger insures 
ebsolute safety ... eliminates 
the hazard of dropping tubing 
caused by pinched off collars, 
rigs burning er blowing down, 
or by other accidents. Hercules 
saves time... to repack you 
do not have to lift tubing, dis- 
connect well or interfere with 
pumping ecperation. Packing is 
above slips, distorted by means 
of «@ screw-threaded nut. Her- 
cules has few parts... is easy 
to install. Made to fit 4/2 OD 
te 10%“ OD Berry Pattern Cas- 
ing Heads and for 2”, 242” and 
3” tubing. 


Sold at all supply stores. 


Teck COMPANY 


TULSA, OKLAHOMA, Box 286 
EXPORT OFFICE: 30 Rockefeller Plaza 








g NEW YORK, U.S.A. 5 


CABLE ADDRESS: HERTOCO 
o 
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Festored circulation. At this time it was 
concluded that it would not be practical 
to recover the remaining 391 ft. of drill 
collars and drill pipe and the fish was 
left in the hole. 

@ Whipstock set at 14,584 ft. A 5-in. 
combination whipstock with casing bowl 
was then lowered on the drill pipe. This 
whipstock was set on the fish at a depth 
of 14,584 ft. with the special casing slips 
fastened to the fish. A 10-ft. taped stock 
was used to guide the bit. A 5-in. pilot 
bit was then run on a 9-ft. drill collar 
and the drill successfully passed the 
whipstock and continued to drill to 14,- 
586 ft. The next bit carried the hole to 
14,601 ft. and from there to 14,950 ft. 
drilling improved. Some of the easiest 
drilling was below 14,000 ft. 

The well was completed by setting 

4\%-in. liner from 12,783 to 14,947 ft. 
with 100 mesh perforations from 14,595 
to 14,947 ft. - ‘ 
@ Drilling equipment. The drilling 
equipment used was termed “extra heavy 
steam drilling equipment” and it is in 
general similar to that used on many of 
the deeper fields in the San Joaquin Val- 
ley and at Ventura. There were some in- 
teresting pieces of equipment used that 
deserve special mention as they are not 
in general use in the industry. Some of 
these were on their initial well and they 
were developed on this hole. The men- 
tion of this equipment does not indicate 
that all the equipment mentioned has 
the approval of the Shell Oil Company, 
Inc., as standard equipment. 

The driller had more contro] of his 


Rotary table speeds—Alamitos 48A 
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operations on this well than on most. 
The drawworks were equipped with 2 
friction catheads, both controlled from 
the driller’s position. With these cat- 
heads the dritler was able to make and 
break joints and control the spinning of _ 
the pipe. Air-operated drill pipe slips 
also were controlled by valves at the 
driller’s position. With this control he 
was able to determine when the slips 
should be set. Air-operated slips are a 
big advantage to the roughnecks, tor they 
remove much of the heavy work. 

An electrical weight indicator was 
used in drilling Alamitos No. 48-A. This 
is one of the units developed and tested 
on this well. The electric weight indi- 
cator measures the strain in the hook and 
thus records the actual hook load. By a 
multiple calibration it is possible to ob- 
tain the hook load on one set of calibra- 
tions and by throwing a switch obtain 
the weight of the bit on bottom. 

A double hydromatic brake was mount- 
ed on the drawworks. This brake was in- 
stalled by Shell mechanics in the field at 
Long Beach when a single brake was 
retired after the well had been drilled to 
a considerable depth. The brake water 
was cooled by circulating it through the 
mud cooling system when going into the 
hole. This is another of the advantages 
of the Shell developed mud cooling sys- 
tem. 

Three heavy duty steam pumps were 
installed at the location and on occasions 
it was necessary to compound them. Most 
of the mud circulation was done with 
the triplex pump equipped with 614-in. 
liners. 

Two steam engines were used in drill- 
ing. A 14 by 14 duplex steam engine was 
used to power the drawworks and it was 
equipped with a steam kicker on the re- 
versing lever. A 12 by 12 engine was 
mounted under the derrick floor and it 
drove the rotary table through a subfloor 
drive. This second engine allowed the 
drawworks chain to remain idle while 
rotating. An independent sand reel was 
used and it had its own steam engine. 
The reel was capable of spooling more 
than 15,000 ft. of 5¢-in. sand line. This 
sand reel was used in taking numerous 
wire line core samples and single shot 
surveys. Five unitized 150-hp. 350 lb. 
super-heated boilers provided steam for 
the drilling operations. 

A 178 ft. steel derrick was used and 
the drill pipe was pulled in 120-ft. sec- 
tions. The average time for making a 
round trip at beyond 14,000 ft. was 8 
hr. There are several cases where the 
round trip was made in 7 hr. when drill- 
ing below 14,500 ft. The tall derrick, 
long stands of pipe, and great amount of 
cased hole all helped reduce the round 
trip time. 

@ Conclusion. Drilling this well with 
drill pipe then available was a real ac- 
complishment and the Shell drilling de- 
partment and engineers took advantage 
of many innovations and new devices. 
The successful use of inside cutters and 
whipstocks set on casing bowl slips at 
14,584 ft. will give other operators con- 
fidence to proceed with difficult deep 
fishing jobs. kx * 
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A Quick, sure opening and closing A Repackable under pressure 
when wide open or closed  V-V Packing, self-adjusting to pres- 


sure Positive Wedging for closure A Renewable Seat Rings ‘ 
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Derricks in Long Beach Harbor, California 
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IMPROVED TECHNIQUES AND METHODS 
IN CONTROLLED DIRECTIONAL DRILLING 


By GORDON JACKSON 


Chief Engineer, Eastman Oil Well Survey Company 


T ur positive control of the direction 
taken by an oil well bore during drilling 
accomplished by techniques and meth- 
ods first applied on an extensive scale 
during the early 

| EXCLUSIVE | 1930’s—became a 
vitally important 

factor in greatly augmenting the supply 
of oil and petroleum products for mili- 
tary purposes during recent war years. 

The successful results achieved in the 
initial use of these techniques and new 
combinations of methods in oil fields of 
the United States were paralleled by 
corresponding successes in all type of 
strata and under the many and varied 
conditions existing in oil fields through- 
out the world. Oil for war, which would 
have been inaccessible through the use 
of previous drilling methods, was 
brought out in tremendous quantities 
through directionally drilled wells in 
locations ranging from the Norman Wells 
at the Arctic Circle to the desert sands 
of Egypt. 

In addition to reaching new oil 
sources, the protection was achieved 
through the use of directional drilling in 
the cases where a cratered or burning 
well threatened large oil fields and could 
not be brought under control except by 
means of a relief well accurately di- 
rected from an adjacent site to intersect 
and cut off the wild well. 
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The directional drill 
is used to find oil 
in places difficult to 
reach and to stop 
fires by relief wells. 











During the war years 5 or more out- 
standing control jobs of this type were 
drilled in the Mid-Continent and Gulf 
Coast areas. Perhaps the most interest- 
ing case was the West Lake Verret field 
in Louisiana where the entire area of the 
swampland field became covered with 
water boils and geysers due to gas mi- 
gration from a damaged well. Control 
heads at several wells became submer- 
ged, many wells blew out, and the ex- 
treme agitation of the water created 
operational hazards. A directional re- 
lief well was drilled to 11,510 ft. and 
pumping operations successfully shut 
off the gas migration and saved the pro- 
duction of the entire field. 

In California, directional drilling was 
carried on under difficult wartime con- 
ditions, hundreds of slant holes being 
drilled under large naval bases and 
graving docks at Long Beach. These 





drilling operations were achieved with- 
out interrupting the repairs to damaged 
battleships, and under the severe handi- 
caps of total blackout conditions and 
wartime secrecy restrictions. Many di- 
rectional wells were drilled in the very 
midst of the shipyards and associated 
construction activities. 

Huntington Beach produced a tre- 
mendous amount of oil from offshore 
tideland pools, this oil being recovered 
only because the techniques of direc- 
tional drilling made it possible to slant 
wells seaward from the shore. 

Production figures of directional wells 
in this field during the years 1941-44, 
inclusive, are as follows. 


1941 . . . . . 4,329,350 bbl. 
1942 4,500,870 bbl. 
1943 5,389,934 bbl. 
1944 9,026,794 bbl. 
Total . . . . . 23,246,948 bbl. 


Similar examples of vast quantities of 
oil made available to the war effort 
through directional drilling could be 
cited in the case of many other fields 
throughout the world. 

@ Directional drilling engineering. As 
is now generally known, controlled di- 
rectional drilling is the intentional devia- 
tion of a bore hole toward a predeter- 
mined subsurface location. Two prin- 
cipal factors enter into the procedure 
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WILSON MANUFACTURING CO., inc. @ wichita FALLS, TEXAS 


THE PETROLEUM ENGINEER, May, 1946 





O RUSSELL 


ELLINWOOD A WICHITA 








BORGER 
O 


aoe? 
PAMPA 


Suypown | 
ELECTRA Q 
HOBBS | a m OCONA = 
of BG SPR 0 Sa: 
KERMIT OLNEY <7 Mo 
© OvEssa Avs 
‘ FORT WORTH DALLAS © 


MONAHANS 








KENEDY 
oO 


ne 

‘ HEBBRONWALLE O AK 
0 
McALLEN 


oO STORES 


Republic’s Convenient Sales and Service Points 









as — om J 
C oe [Shae 


: ra 
e See aw s 





AS 


YOUR TELEPHONE 


@REPUBLIC’S 45 sales and service points are concen- 
trated in the area where 64% of U. S. drilling is 
done, where 76% of U.S. oil is produced and where 
56% of U. S. refining capacity is located.* 


It is no accident that you find a REPUBLIC store ready 
to serve you from every important operating center in 
this area. These locations have been carefully selected 
to assure a convenient source of supply for everything 
best in products and service, when and where it is 
needed, for every operation. 


This is the reason so many operators have found it con- 
venient to buy from REPUBLIC. This is why we invite 
you too, to make REPUBLIC 


“YOUR SUPPLY STORE” 


“Based on 1945 operations. 
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in order that the objective may be reach- 
ed speedily and with certainty: (1) The 
actual control of the course of the drill- 
ing bits through the use of appropriate 
tools, and (2) the accurate determina- 
tion and recording of the course of the 
bore hole at all points through the use 
of specially designed surveying instru- 
ments. 

The many successful applications of 
controlled directional drilling in increas- 
ing wartime production of oil indicate 
the important future uses of these meth- 
ods in the peacetime procuring of fur- 
ther production from existing fields and 
in the discovery and exploration of new 
oil sands. Among these applications of 
controlled directional drilling may be 


mentioned (1) deflecting from accessi- ~ 


ble locations to inaccessible locations, 
(2) deflecting around and under salt 
dome overhangs that are difficult to drill 
through, (3) deflecting out of salt dome 
cores to adjacent oil sands, (4) deflect- 
ing relief wells into wild, burning or 
cratered wells to bring them under con- 
trol, (5) deflecting a hole from an un- 
productive to a productive portion of a 
lease, (6) deflecting an old depleted well 
to a new location in producing territory, 
(7) deflecting across faults or out of 
fault zones into a productive area, (8) 
deflecting a hole back into the lease after 
it has deviated over a lease line, (9) de- 
flecting a plurality of wells from one 
location, or from a physically restricted 
area such as an island, (10) deflecting a 
series of holes for sub-surface geolog- 
ical exploration, (11) deflecting a hole 
so a sand can be cored after it was first 
drilled through without coring, (12) 
sidetracking fish or obstructions in the 
well, (13) deflecting a well back into 
a hole that has caved and was lost, and 
(14) deflecting off at an angle in oil 
formations to give greater penetration. 

The vast amount of experience ob- 
tained during wartime years has enabled 
the engineer in charge of directional 
drilling operations to do a much better 
and more efficient job, and has been the 
foundation for the current major trend 
toward the use of tools, methods, and 
drilling techniques that will increase 
drilling speeds and at the same time 
lower costs in forthcoming peacetime 
operations. 

Speed and accuracy of directional 
drilling has increased at a much greater 
rate in recent years than it did in the 
years prior to the war. Its place in the 
field of oil well drilling is of such im- 
portance that it is now common practice 
for many companies to include the fac- 
tor of possible directional drilling work 
when they are laying out their drilling 
programs. Among the more notable re- 
cent achievements in directional drilling 
practice has been the high drift angle 
that engineers have been able to main- 
tain in directionally drilled holes. An- 
gles from 60 to 80 deg. from the vertical 
are now easily held for many thousands 
of feet of drilled hole. An outstanding 
example is found in a California well 
that was drifted more than 5000 ft. hor- 
izontally with a measured depth of slight- 
ly over 7000 ft. 
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Self-orienting 
deflecting tool 


Full-gage 
whipstock 


A brief summary of some of the tools 

and methods used is given in the follow- 
ing paragraphs. 
@ Full gage directional drilling tools. 
The newest and most advanced types 
of deflecting tools are those that drill 
a full-gage hole, or one so nearly full- 
gage as to make unnecessary a second- 
ary reaming operation. By eliminating 
the need for the reaming of rat holes, 
thereby saving the accompanying round 
trips with special reaming bits, a con- 
siderable time saving has resulted to 
the operators. 

The three most common types of full- 
gage tools now being used in directional 
drilling work are the full-gage whip- 
stock, full-gage knuckle joint, and the 
full-gage self-orienting “Driftmaster.” 
Although there are other full-gage tools 
on the drawing boards, those mentioned 
tools have been given enough field trials 
to prove their worth under actual drill- 
ing conditions. 

The full-gage whipstock is one that is 
especially designed with a bit much 
larger than that used in the conventional 
whipstock. The bit drills a hole that is 
but slightly smaller than the gage of the 
well bore, making it practical and easy 
to follow this lead hole with the conven- 
tional drilling set-up and a full size bit. 


The widest and most practical use of 
the full-gage whipstock up to the present 





time has been in wells bored in sizes of 
from 9 in. up. 

The full-gage whipstock run, instead 
of being followed with a pilot reamer, is 
usually followed by a directional drilling 
set-up, such as a bit, a reamer, and a 
short drill collar. With this type of set- 
up it is often possible to use single shot 
surveying equipment, so that survey pic- 
tures can be taken immediately after the 
full-gage bit reaches bottom. This pro- 
cedure saves the time otherwise neces- 
sary to check the direction of the hole 
through the use of an open-hole single 
shot survey instrument, and if the single 
shot recordings show the run to be ac- 
ceptable, the operator is then in a posi- 
tion to drill ahead without pulling out to 
change tools. 

Besides the vast saving in time, the 
full-gage whipstock gives the operator 
at least two definite advantages. The 
large size bit is of decided value in 
sidetracking difficult plug jobs. Further- 
more, the high rate of drilling speed 
and the fact that rapid progress is made 
results in much better mechanical con- 
dition of the hole and unquestionably 
has avoided the need for many expen- 
sive fishing jobs. 

@ Full-gage knuckle joint. The full- 
gage knuckle joint was developed be- 
fore the war and has since had fairly 
extensive field trials. This tool is ex- 
tremely safe to run, very rapid in its 
operation, and gives quite accurate re- 
sults. The more recent tools are so de- 
signed as to make them usable in either 
soft or rocky formations. Rock type cut- 
ters are fitted to both the pilot bit and 
the reamer when formations are too 
hard for the ordinary drag type bits. In 
the majority of cases the full-gage knuc- 
kle is oriented by the bottom-hole orient- 
ing method. 

@ Full-gage self-orienting Driftmas- 
ter. The newest and most radical design 
of a full-gage tool is the Driftmaster, 
which has promising possibilities. This 
tool is a self-orienting type full-gage 
knuckle joint. The orientation is accom- 
plished by the use of a mechanism actu- 
ated by gravity and contained within the 
body of the deflection tool. In use, a 
small amount of weight is applied to the 
pilot bit, thereby releasing the gravita- 
tional element and automatically posi- 
tioning the tool in relation to the direc- 
tion of the bore hole. It is then an easy 
matter to pick up the tool and rotate the 
drill pipe any specified amount so as to 
point the bit in the desired direction. 
The drilling procedure is substantially 
the same as when drilling with an ordi- 
nary full-gage knuckle joint. 

@ Improvements in surveying proced- 
ure. Recent improvements in surveying 
procedures have been made principally 
in the field of more effective coordina- 
tion of the use of surveying instruments 
and directional drilling tools and tech- 
niques. Perhaps the most notable single 
advance has been in the widespread ac- 
ceptance of non-magnetic drill collars 
made of K-Monel metal. These non-mag- 
netic drill collars enable the operator 
to use conventional bits and still be able 
to check the direction of the hole at 
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DEEP WELL PLUNGER 


PUMPS 
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Any oil well represents a triumph of man over nature. 
By skill and resource the earth's tough outer shell has 
been bored to reach the source of modern power. 
With contact established, the deep well oil pump 
takes over and rewards the venture with every lift of 
the fluid column. The pump and rods become the 
most important features of the production cycle. To 
live up to this responsibility the pump must be built 
to last and to resist such natural enemies as corrosion, 
sand, abrasion and heat, that lurk at well bottom. 
AXELSON PUMPS are built for this tough service. 
AXELSON SUCKER RODS too have been devel- 
oped to keep the pumps working at top efficiency. 
Behind both products is the Axelson quality-first 
standard, backed by more than a half a century of 
manufacturing sub-surface oil well equipment. 
You will be well satisfied with this AXELSON 


combination. 


Write for bulletin on the type of 
Axelson pump to meet conditions 


that are described by you. 


AXELSON MANUFACTURING COMPANY 


PLANTS—6160 So. Boyle Avenue (P. O. Box 98, Vernon Station), 
Los Angeles 11, Calif. « 3844 Walsh Street, St. Louis 16, Mis- 
souri « OFFICES—50 Church Street, New York City 7 « National Bank 
of Tulsa Building, Tulsa 1, Okla. « Avda Pte. R. Saenz Pena 832, Buenos 
Aires, Argentina « DISTRIBUTORS—Jones & Laughlin Supply Com 
pany « Great Northern Tool & Supply Company « €. C. MecDermond, 
Apartado °31, Maracaibo, Venezuela ¢« Industrial Agencies, Ltd., San 
Fernando, Trinidad, B.W.I 
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Down In the City 
of Pensacola, Fla. 


In Pensacola, Florida you will find many 
modern Layne Well Water Systems. Check 
the city water works, big paper pulp mills, 
the Naval Air Station and auxiliary fields, 
Army Training Camp, the largest brewery, 
the ice plant, a wood chemical processing 
plant and other industries. All have highly 
efficient Layne Well Water Systems. The 
same record of Layne installations applies to 
hundreds of other cities. The reason is more 
than obvious. Layne Well Water Systems are 
better designed, more efficient, sturdier built 
and of finer quality materials. 


Layne Well Water Systems serve hundreds 
of cities, factories, railroads, mines and irri- 
gation projects in all parts of the world— 
and consistently show the lowest upkeep cost 
of any well water producing equipment 
made. 


The services of Layne Engineers, who are 
widely experienced in all phases of water 
production are available without cost or 
obligation. For further details, literature, ete., 
address Layne & Bowler, Inc., General Of- 
fices, Memphis 8, Tenn. 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 ta 16,000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ar * Layne-Atlantic Co., Norfolk, 
a. * Layne-Central Co., Memphis, Tenn. 
Layne-Northern Co., Mishawaka, Ind. bd 
Louisiana Co., Lake Charles, La, * Leulelens 
., Monroe, La. ® Layne- enna York Co., 
New York City * Layne-Northwest Co Mil- 
waukee, Wis. * Layne- Ohio Co., Columbus, — 
* Layne-Texas Co., Houston, Texas 

We stern Co., Kansas City. Mo. * Layne- “Western 
o. of Minnesota, ines eons, Minn. * Interna- 
‘tional Water Supply Ltd., London, Ontario, 
Canada * Layne- ispano’ Americana, S. A.. 
Mexico, D. F. 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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regular intervals without withdrawing 
the drill pipe and without the use of 
special coring equipment. 

A single shot barrel is selected of such 
a length as to position the single shot 
instrument at the point of least magnetic 
interference in the drill collar. Quite 
consistent and true directional readings 
have been taken with the use of the non- 
magnetic drill collars, in bore holes hav- 
ing angles up to as high as 12 deg. Even 
though these drill collars are quite ex- 
pensive, there is every reason to believe 
that the saving in time, both through the 
increased rate of drilling and the elimi- 
nation of the time necessary for taking 
the old type of conventional single shot 
recordings, will more than offset the 
added initial expense. 

Much drilling time is being saved by 

the use of special bits and reamers that 
are constructed in such a manner that 
surveying instruments can be used in 
conjunction with them to obtain direc- 
tional pictures. These bits are run on 
ordinary steel drill collars and in al- 
most every respect perform as well as 
do the conventional bits. 
@ Sidetracking. Wartime conditions 
and conditions since the war, until such 
time as more steel and other materials 
are available, have brought a sizeable in- 
crease in the amount of sidetracking nec- 
essary in drilling operations. Because 
of the shortage of steel many operators 
were forced to use drill pipe for a much 
longer time than its condition permitted 
with reasonable safety. Pipe failures to- 
gether with the greater loads imposed 
on the drilling tools inevitably brought 
an increase in the number of sidetrack- 
ing jobs. 

The many troubles encountered in 
sidetracking these wells made it evident 
to the operators that better techniques 
and methods were necessary if satisfac- 
tory results were to be obtained. The 
unusual amount of experience gained on 
these jobs pointed to the fact that bore 
holes were generally either greatly over- 
size, or that the cement plugs were not 
of sufficiently good quality to permit suc- 
cessful sidetracking. 

The condition of over-size bore holes 
was successfully met by the use of hole 
calipers. The calipers give the necessary 
information so that the engineers may 
choose the most advantageous point at 
which to set the deflecting tool. If a 
point as near as possible to the actual 
gage of the well is selected, the deflec- 
tion tool bit has a much better oppor- 
tunity to engage solid formation. Wher- 
ever this procedure has been carried out, 
and where the plug was of good quality, 
sufficiently hard, and properly filled the 
hole, sidetracking efficiency has risen 
remarkably. 

Sidetracking jobs that cause an un- 
usual amount of trouble are frequently 
those in which the plug is contaminated 
with mud and a mud ring of consider- 
able thickness exists around the plug. 
In one job after another it has been 
found impossible to get the plug to set 
hard enough to permit a successful side- 
tracking job. This problem has been 
solved by running special reaming bits 


that first ream and wash the well bore 
and then permit immediate placement 
of the cement. In every instance where 
this procedure was followed, even after 
failure by conventional methods, the 
sidetracking jobs were completed suc- 
cessfully, leading the engineer to be- 
lieve that by combining the use of the 
calipers and the cementing type of ream- 
er his chances of a successful sidetrack- 
ing job will be improved. 

Considerable ingenuity has been dis- 
played when difficult sidetracking jobs 
were encountered. Instead of following 
the usual methods and approaches, the 
directional drilling engineer has devised 
effective new combinations of drilling 
tools to meet the particular needs of the 
job. By the combination of the functions 
of different tools he can obtain an over- 
all advantage much greater than if he 
had used but a single tool or method. 

For example, it is now common prac- 
tice to follow a large whipstock with a 
smaller one; to use a spudding bit to 
make a seat for a whipstock; to follow 
a whipstock run with a knuckle-joint, 
and to space whipstock runs in a man- 
ner to get the greatest advantage pos- 
sible. 


@ Cylinder drilling. This designation 
refers to drilling in which the course of 
the bore hole is held within previously 
determined limits, set by the circum- 
ference of an imaginary cylinder ex- 
tending from the surface location to the 
desired objective of the hole. It is a 
drilling procedure that is widely used 
in California. The conditions requiring 
this type of drilling may be compared 
to the situation of the utility company 
gas man, who, in running his gas serv- 
ice pipe across a street, must direct it 
above and below a myriad of water- 
mains, sewers, electrical conduits, and 
other obstructions to a direct run. The 
directional drilling engineer is called 
upon to use the full range of his abilities 
in maintaining the course of the bore 
hole within the limits of the imaginary 
cylinder that has been so plotted as to 
avoid conflict with the damage to neigh- 
boring wells. By the successul execu- 
tion of his task, properly recorded, a val- 
uable permanent record is obtained of 
the course of the hole drilled and its re- 
lationship to other wells in the area. 


The easements or rights-of-way ob- 
tained prior to cylinder drilling clearly 
establish the course the drilling is to 
take and protect all parties concerned 
in various ways, such as through the 
necessity for accurate drilling, and the 
need of maintaining the hole in good 
mechanical condition. 


@ Conclusion. The trend of petroleum 
engineering, as in the case of any for- 
ward moving industry, is definitely to- 
ward more advanced and exact thinking 
and planning, taking prompt advantage 
of new developments, an alertness to- 
ward the possibilities of improving tech- 
niques yet in the experimental stage, and 
the full use of established and proved 
tools and equipment that will aid in ad- 
vancing petroleum drilling technology. 


xx 
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METHOD OF LOCATING A LEAK IN CASING 


HENRY EMMETT GROSS, Kingwood Oil Company 


From time to time the problem of lo- 
cating a leak in the casing arises. 
Recently it was necessary to find a leak 
in a salt water disposal well that was 

seeping considerable 
| EXCLUSIVE | brine through the 

bradenhead, and the 
following method was effectively em- 
ployed. 

Fe,0,, red iron oxide paint pigment, 
commonly known as venetian red, was 
used to color the input water. An ordi- 
nary positive-displacement water meter 
was placed on the outlet of the return 
line at the point where the water from 
the brandenhead fell back into the pit 
as shown in the diagram. 

The well was filled to the bradenhead 
with clear water. Then, the water in the 
pit was colored by addition of the 
venetian red. The pump was started and 
the amount of water injected into the 
well was determined by gauging the 
pit and metering the water returned be- 
fore the returns showed any red colora- 
tion. The measurements were as follows: 


Water Pit 

meter, gal. gauge, in. 
Beginning ..... 573,598 36 
End _ 573,647 52 
Difference 49 16 


Computation of quantities: 
Quantity A = 49 gal. = 1.17 bbl. 
Quantity B = 16 in. = 5.53 bbl. 
Pipe factors: 


Computation of water in pipes: 
Return line: 125<0.00417 = 0.52 bbl. 
Input line: 100 * 0.0061 = 0.61 bbl. 


Explanation of method of calculating 
the depth of the casing leak: 


All the clear water above the leak in 
the annulus between the inside casing 
and surface pipe had to be displaced by 
the colored water. Assuming that no up- 
ward channeling of the colored water 
occurred in the annulus and that the 
pipe factor was correct, the volume of 
water displaced in the annulus equaled 
1.17 bL, or quantity A, plus the volume 
of water in the return line, or 0.52 bbl., 
which totaled 1.69 bbl. of clear water. 

The volume of water in the return 
line, 0.052 bbl., was displaced from the 
annulus before the water meter began to 
register. 

The calculated depth of the leak is 
simply this volume of clear water divided 
by the capacity per ft. factor: 


169 _ 
STIs 7236 ft. 


Analysis of test: 

The volume of colored water pumped 
out of the pit during the test was the 
total of the following: 


Quantity B 5.53 bbl. 
oe an 
Total pumped 6.70 bbl. 


The volume of colored water that 


downward to a depth of 204 ft. (5.01 + 
0.0245) during the time the volume of 
water in the annulus above the leak was 
being displaced. 

Actually, the main leak was found 

with a light at 20 ft. showing that the 
determination was close enough for the 
particular problem, and the well was 
repaired by running 3-in. cement-lined 
tubing and a hook wall packer to 400 
ft. This depth was below the cement in 
the annulus. 
@ Summary of test method. As stated 
above, the principle involved in this 
method of locating a leak in a casing is 
simply to determine the amount of water 
that is displaced in the annulus above 
the leak between the inner casing and 
the outer casing, or surface string. The 
method can be applied to wells that be- 
gin to leak between casing strings, but 
the position of leaks that occur else- 
where cannot be determined by this 
method. 

Furthermore, the method is not adapt- 
able to the location of more than one 
leak between casings. A series of large 
to small leaks distributed over a distance 
of 20 ft. might be located roughly within 
that distance, but if distributed over a 
distance of 100 ft., considerable diff- 
culty would be experienced in determin- 
ing the approximate location of the leaks 
due to dilution of the colored water. 

The simplicity of this method and the 
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tintin c ‘ fact that the well does not have to be 
[- wn. teh moved on down the inner casing to re- packed off during the test are advan- 
in. bbl. ft. place water forced into the face of the tages but the measurements must be 
Return pipe 2.067 0.00417 125 formation was simply the total pumped == made very carefully and precautions 
Input pipe __._ 2.5 0.0061 100 less the total returned out of the braden- sj aken to obtain a reasonably accurate 
Inner casing _. 5.012 0.0245 head, or 6.70 — 1.69 = 5.01 bbl. This determination of the depth of the leak. 
Annulus 0.0715 indicates that the colored water moved kk 
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y of Fuel 
for any given exit flue 
temperature, Iso-Flow* Furnaces 
have a higher efficiency due to . 
lower radiation loss, low excess. 
air and absence of air infiltration. _ 


4 t 


‘Economy of Materials 
fae -:'Petro-Chem Iso-Flow Furnaces 
require less than two-thirds 
_ of the materials used in. 
conventional box type furnaces. 


Economy ‘of Space | 


- Petro-Chem Iso-Flow Furnaces 
“require less than one half 
the space necessary for 
conventional box type furnaces. 


% conomy of Maintenance 


- due to even heat distribution, . 
* no exposed refractories, fewer 
headers, less cleaning time. 


are unlimited in Size . .. Capacity... Duty. 
. . « more than 300 are now in operatio 


oe ; a Mh tects ark totes ivad ond pond ase Si ee a 
PET DEVELOPMENT CO., INC. 
120 EAST 41st STREET, NEW YORK 17, N. Y. 


REPRESENTATIVES 
Bethlehem Supply Co., Tulsa, Houston * Petroleum Equipment Co., Los Angeles + D. D. Foster Co., Pittsburgh + Faville-levally Corp., Chicago 
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Catalytic Reforming Process of 





Standard Oil Company of California 


By E. O. SAEGEBARTH, California Research Corporation 


To uene requirements for the ord- 
nance program during the war exceeded 
prewar supply by a factor of about ten. 
Prior to the war, toluene was made ex- 

clusively from by- 
| EXCLUSIVE | products of coke 

oven operations. The 
large increase in toluene production was 
made possible by catalytic reforming. A 
notable share of the contributions was 
due to the catalytic reforming unit of 
Standard Oil Company of California con- 
structed at Richmond, California, and 
completed in the early part of February, 
1943. The process used at Richmond is 
different in many respects from catalytic 
reforming processes used elsewhere in 
the United States and already referred 
to in the literature. }» ?: * 

It is proposed to give in this article a 
general description of the Richmond 
process, to discuss some of the engineer- 
ing features, and to indicate the possibili- 
ties of the catalytic reforming process in 
peace-time economy. 

@ Process. Catalytic reforming is a 
cyclic process in which a charging stock 
of gasoline boiling range in the presence 





1D. G. Smith and L. W. Moore, The Petroleum 
Engineer, Vol. 12 (No. 7), pp. 23-24, April, 


“—— 
. R. Wagner, The Oil and Gas Journal, Vol. 
42 “Ne. 23), pp. 67-69, October 14, 1948. 
8sF. L. Hartley, The Petroleum Engineer, Vol. 
17 (No. 3), pp. 156-166, December, 1945. 
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of gas made as by-product in the process 
and containing from 60 to 80 per cent 
hydrogen, is passed over a suitable cat- 
alyst—usually a composition of alumina 
and molybdena—at about 1000°F. and 
200 lb. per sq. in. ga. pressure. The reac- 
tion product is condensed and fraction- 
ated to obtain specific stocks. The main 
reaction consists of dehydrogenation of 
naphthenes contained in the charging 
stock. Depending upon the boiling range 
of the feed, the naphthenes consist of cy- 
clopentane derivatives (dimethyl cyclo- 
pentane and ethylcyclopentane) and 
mono-alkyl or polyakyl cyclohexanes. 
The indicated reactions are accompanied 
by some cracking of non-aromatic hydro- 
carbons to lower boiling constituents. 
Finally, some alkylation occurs in the 
process as shown by formation of xylenes 
and higher aromatic hydrocarbons, in 
relatively low yields, from a charging 
stock containing methyl cyclohexane as 
the highest boiling naphthene. 

The reactions are accompanied by for- 
mation of a small amount of coke that 
deposits on the catalyst. This coke is 
removed by combustion under controlled 
conditions. After a certain length of time 
on stream, each reactor is purged of hy- 
drocarbon vapors, repressured with in- 
ert gas made during coke burning, and 
the catalyst is regenerated by circula- 
tion of a mixture of this inert gas with 


air. Oxygen concentration of the regen- 
eration gas is usually maintained at 
about 1 per cent to avoid excessive tem- 
peratures. 

Process research and pilot plant de- 
velopment of the process employed at 
Richmond was carried out by the Re 
search and Development Department of 
Standard Oil Company of California, 
now California Research Corporation. 
Process and engineering designs for the 
commercial plant were made jointly by 
Standard of California and California 
Research Corporation. 

In designing the commercial unit, pro- 
visions were made for a high degree of 
flexibility in order to permit manufac- 
ture of products other than toluene. For 
this reason, installation of equipment 
that is specific to manufacture of pure 
toluene, as solvent distillation or azeo- 
tropic distillation facilities, was avoided. 
Instead, a new method was developed 
for manufacture of nitration grade to- 
luene by which a primary product con- 
taining 85 to 90 per cent toluene was 
made first. This primary product was 
retreated in the catalyst section to con- 
vert non-aromatic components in the to- 
luene boiling range either to aromatics 
or to lower boiling constituents that 
could be separated from toluene by con- 
ventional] distillation. 

Provisions were also made in the de- 
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sign to permit either once-through op- 
eration or recycle of product fractions 
that contained substantial amounts of 
unconverted naphthenes. For example, 
if the primary object was to obtain a 
high yield of toluene from available 
charging stock, a product cut boiling be- 
tween benzene and toluene was recycled 
to the reactors where it was subjected to 
further conversion in conjunction with 
fresh feed. 

The accompanying simplified flow dia- 
gram shows the catalyst section of the 
Richmond catalytic reformer. Feed stock 
preparation unit, gas recovery section, 
and product distillation section are of 
conventional design. The photographs 
show a general view of the unit, and of 
the four reactors. 

Charging stock is preheated and com- 
pletely vaporized by heat exchange with 
product from the reactors (reaction mix) 
in a series of exchangers. Fouling of ex- 
changers is prevented by gas blanketing 
of feed tanks inasmuch as oxygen was 
found to be responsible for deposition 
of solid reaction products in the heat 
exchangers. Feed vapors are superheated 
to about 1030°F. in the oil furnace. Re- 
cycle gas from the gas-liquid separator 
is divided into two streams: One stream 
amounting to about one-fourth of the 
total gas is preheated in a heat exchang- 
er and then enters the oil furnace at the 
center of the convection bank; the re- 
maining recycle gas is preheated in a 
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separate exchanger, and heated to 1030° 
F. in the gas furnace. Combined feed 
and recycle gas streams go to the reac- 
tors of which at least two are on stream. 
Reaction mix leaving the reactors is 
cooled by heat exchange with charging 
stock and recycle gas streams, followed 
by condensation in water-cooled con- 
densers, whereupon the product is col- 
lected in the gas-liquid separator. Liquid 
product is pumped to the debutanizer 
and distillation section. Net gas made in 
the process goes to the absorber for re- 
covery of butanes. The main functions of 
the recycle gas are to depress coke for- 
mation and to reduce olefin content of 
the product. A third stream of recycle 
gas is pumped to the recycle gas storage 
drum, which is held at about 400 lb. per 
sq. in. ga. The purpose of this storage 
vessel is to supply gas to the system 
rapidly during hydrocarbon repressure 
of a reactor and thereby minimize pres- 
sure fluctuations. 

At the end of the on-stream period of 
a reactor, hydrocarbon feed is diverted 
to another reactor. The reactor coming 
off stream is depressured and evacuated 
to about 25 in. of mercury below atmos- 
pheric pressure, whereupon the reactor 
is repressured with inert regeneration 
gas. Circulation of regeneration gas is 
effected by means of centrifugal blow- 
ers. Air is constantly added to the stream 
at controlled rates to maintain constant 
oxygen content in the gas‘going to the 





reactors. Heat generated during catalyst 
regeneration is removed by two waste 
heat boilers. When coke combustion has 
been completed, the reactor is depres- 
sured and evacuated to remove inert gas. 
The reactor is then repressured with feed 
and recycle gas mixture, and a new make 
period begins. 

The inert gas storage drum shown on 
the flow diagram has a similar function 
as the recycle gas storage drum referred 
to above, namely, to minimize pressure 
fluctuations in the regeneration gas sys- 
tem during inert repressure of a reactor. 
The inert gas cooler serves to remove 
SO, and to reduce the moisture content 
of the gas that is temporarily stored at 
400 lb. per sq. in. ga. in the inert gas 
storage vessel as otherwise corrosion in 
the latter vessel may occur. 


@ Operating cycle. The unit was at first 
operated at a 3-hr. cycle consisting of: 


On-stream period (2 reactors)................ 90 min. 
ee, , ere 45 oa 

ee 25 min. 
Purge and valve re Met reactor) 59 min. 


After operating for several months it 
was found that the reheat step could be 
eliminated inasmuch as careful control 
of oxygen content of the regeneration 
gas resulted in a sufficiently high catalyst 
temperature at the end of the regenera- 
tion period to effect satisfactory conver- 
sion in the following on-stream period. 
Other factors made it desirable to extend 
the time for purges and valve changes 
from 20 to 25 min. The time formerly 
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fresh-feed capacity, with additional capacity for recycling. It will 
process sour stocks of wide boiling range, over synthetic catalyst. 
_ Naturally, in planning this major post-war improvement, Lion 


small TCG unit 
isd ee 


sour stocks over synthetic catalyst 

Lion Oil Company, of El Dorado, Arkansas, has contracted to con- 

struct the 70th Houdry-licensed cat-cracker, a TCC unit of 4500 bbi. 
‘the iesnnavaind ability to handle heaviest 
charging stocks; 

@ the extremely small additional capital required 

for corrosion protection, assuring maximum 
profit from the processing of low-cost, high- 
sulfur crudes; 


@ built-in recycling, permitting variation at will 
of product distribution according to seasonal de- 
mands--optimum yields of motor gasoline for 
the warmer months, proportioned production of 

: distillate heating oil for winter. 


| The small TCC unit is not an engineering “guinea pig,” but a 


well-proved design which has been engineered from the ground 
up, with the same basic design features of the larger commercial 
TCC plants. Economics, not expediency, have guided its basic 
planning—have made TCC the catalytic cracking process most 
favored by operators of small refineries. In cost per ton of steel 
9 used in construction, in cost per barrel of high-octane gasoline 


produced and by other equally decisive standards, the small 
TCC unit will compare favorably with the catalytic cracking 
operations of major companies. Details will be furnished gladly 
to interested refiners. 


HOUDRY PROCESS CORPORATION 


WILMINGTON, DEL. 
New York Office: 115 Broadway, New York 6° 


Houdry Catalytic Processes and the TCC Process are available HO UDRY 7 


through the following authorized firms: CATALYT TC 


a ng CESSES 
BECHTEL-McCONE CORP. 
Les ae Calif. 
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General view of the catalytic reformer plant at the Richmond refinery. 


spent in catalyst reheating was added to 
the make period by putting a third re- 
actor on stream for 20 min. in each 
cycle. 

Control of the operations is effected 
by an automatic timer of 1200 contact 
points. In addition, a dormant clock has 
been provided by which the timer may 
be stopped at specified intervals and 
for predetermined periods of time. For 
example, when stopping the timer for 
15 min. 4 times in each cycle, while 3 
reactors are on stream and | reactor is 
regenerating, the total cycle length is 
increased by 1 hr. of which 45 min. are 
added to the reaction period, and 15 
min. to the regeneration period. Thus, 
for a 6-hr. cycle, time distribution is as 
follows: 

On-stream period, 245 min. 

Regeneration, 90 min. 

Purges and valve changes, 25 min. 

It will be noted that by these steps the 
make period has been increased to 68 
per cent of the total cycle, from 50 per 
cent normally used in the catalytic re- 
forming process. 


@ Reactors. The reactors of the Rich- 
mond catalytic reformer are of special 
design. They consist of 4 vessels in verti- 
cal position each containing 10 catalyst 
trays of 3-ft. depth. An annular space 
exists between reactor shell and the out- 
side of the catalyst trays or baskets so 
that in effect the 10 trays operate in 
parallel. Feed enters the reactors at the 
center, flows upward and downward in 
the annular space, and passes through 
the catalyst beds discharging into a cen- 
tral collector duct through which the re- 
action products leave the reactor. Satis- 
factory feed distribution oyer the in- 
dividual beds is assured by orifices of 
appropriate size situated at the vapor 
inlet to the central duct. 

This type of reactor construction has 
several advantages. The use of shallow 
catalyst beds appears to give a more sat- 
isfactory distribution of hydrocarbon 
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vapors over the catalyst than does a deep 
bed. Vapor velocity through the catalyst 
bed per square foot is reduced tenfold 
compared to a 30-ft. bed. This is par- 
ticularly important in catalyst regenera- 
tion inasmuch as more regeneration gas 
can be pumped per pound of catalyst at 
a given pressure drop through the re- 
actor (or pressure rise at the blowers), 
thus markedly increasing coke burning 
capacity of the unit. 

@ Catalyst. The importance of the cat- 
alyst, particularly the need for high me- 
chanical strength, high activity, and long 
life, was recognized early in the process 
research and development at Richmond. 
It was soon noted that catalyst made by 
impregnation of commercial alumina, 
for example, with ammonium molybdate, 
as was the usual practice, was deficient 
in all three respects. The search for a 


more active and more stable catalyst led 
to the development by California Re- 
search Corporation of a special type of 
coprecipitated molybdena-alumina cata- 
lyst. A commercial plant for manufac- 
ture of this coprecipitated catalyst was 
constructed at Richmond by the. Stand- 
ard Oil Company of California. This has 
since supplied the catalyst for the Rich- 
mond catalytic reformer. Also, at the 
close of the war, 75 per cent of the cat- 
alytic reforming plants in the United 
States were using this catalyst prepared 
at the Richmond catalyst manufacturing 
plant. The coprecipitated catalyst pre- 
pared at Richmond is approximately 50 
per cent more active than is the conven- 
tional impregnated molybdena-alumina 
catalyst. Its long life and satisfactory 
mechanical strength are illustrated by 
the fact that a charge of coprecipitated 








TABLE 1. Typical aviation and motor gasoline blend stocks. 











Debutanized aviation Debutanized motor 
gasoline blend stock gasoline blend stock 
Yield from charge to unit, vol. per cent. ............. 0.6.00 .00 0000s 77 85 
—- 
ravity, deg. API............ MOA W Ameen /sareio canes eeeiaesca ste eoe 48.0 48.7 
Heeed vapor pressure, Ub. por a. i... .. 2 ccc cccccccsccesccceces 2.8 2.3 
enka UK o nipld cia er o.euisiciaidarew wane cam neauewed 2.8 3.1 
os ori en Een? alian asus Mahia y SER SS OE +30 +30 
Gum content 
NE eo Sara eat Gy faye Aarons erin SEE 1 1 
Noe ee talc cis eh ace hia ark eC RA ORO 1 1 
sc oc oes ols sic lal Gian ail cic arcane < \ 1 
(4.6 ce. TEL per gal. plus inhibitor) De Risch iad Taree eee ne 
SERRE ARSE err ecre ree \ : 
(3.0 cc. TEL, no inhibitor)... . i BSS < = 
Octane ratings 
F3 blend. Tee (4.6 cc. TEL per gal.) AGAC*.................. 97 ma 
F-4 blend. Value (4.6 cc. TEL per gal.) AGAC Index No.* Zid 122 i 
ay 1 iso) BAL Terai ccs in, 61s a9 4s 0 ¥--a:0: eibrerhiaiG ih GvbibIe arc erais are sealer 86.6 
ENS 2 a ee ane Ce een: 96.6 
F2 ee tee ics. cri '6.60s 6s hlus asic iain Oawis enews aw 77.4 
F-2 (480 ce. Rat A OER Sent Me a Senta, Meccan a 86.5 
= * 
ean reais ra assis ieoe ow kkcaneeeka ben eeeae 147°F. 160°F. 
“— Ee inch iiencacakoaenchekinanawacatin 202 205 
aA APRESS RRND eg ene or rope ne ayer Se 217 219 
6 a sfaia erica nara aisanisn-en ws0ssrstawid sd.cue sae saree aweaiee 245 245 
ee ee ee eee 264 264 
90 - cent. 290 298 
- PRR 320 356 
Per cent rec... 98 














*At 35 per cent in non-aromatic, ip0-actane hase stock. 
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KARBATE . aor 
BRANO Z gy: 

@ This “Karbate” Bayonet Heater in niaiean poner tay pon oo 
is ideal for the heating of chlorides, FLANGED NOZZLE CONNECTING SUITABLE 
fluorides, sulphates, and almost all PIPING— » MEANS 
other corrosive solutions. (The bay- ; pez WOUID LEVEL TANK WALL 
onet designs, shown at right, are also ot — 
useful for cooling solutions.) ul 

Made of “Karbate” impervious | 
graphite, this heater is chemically 
inert, as well as resistant to thermal HEATER a IN 
and mechanical shock. It will not vente —— 
rust or corrode. And “Karbate” im- 
pervious graphite provides higher 
rates of heat transfer than most 1 
commonly-used materials. pn ig prose me toy ms 

This highly adaptable heater is 
light in weight, simple to install. It 
is now in stock in various standard FOR OTHER TYPES SEND FOR 
sizes—ready for immediate delivery. 
Order now and keep handy for any OF HEATING JOBS, suagetnsaparcvige 
Sane at ee aN USE THE “KARBATE” the “Karbate” Bay- 

an onet and the Plate- 
: PLATE-TYPE Type Heaters, send 

HEATER! for Catalog Section 


M-8804. 





Unit of Union Carbide and Carbon Corporation 30 East 42nd Street, New York 17, N. Y. 
The words “National” and “Karbate” are registered Division Sales Offices: Atlanta, Chicago, Dallas, 
trade-marks of National Carbon Company, Inc. Kansas City, New York, Pittsburgh, San Francisco 
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Reactors (left) and inert recirculating blower housing at catalytic reformer plant, Richmond refinery. 


catalyst installed in the Richmond cat- 
alytic reformer in June, 1944, has since 
been in use for about 22 months, with 
substantially no loss in conversion and 
no detectable fining or physical break- 
down of the catalyst pellets. 

@ Typical operations. In the manufac- 
ture of toluene, a straight-run charging 
stock of 180-230° true boiling point range 
is normally charged to the catalyst sec- 
tion of the unit. As mentioned above, a 
toluene cut of 85 to 90 per cent aromatic 
content is produced in first pass opera- 
tion. This cut is retreated, and the sec- 
ond pass product upon acid treating and 
rerunning yields toluene of nitration 
grade quality. 

When during the war for a limited 
period of time urgent need arose for 
aviation gasoline, it was possible, due 
to the flexibility of this unit, to change 
from toluene operation to manufacture 
of aviation gasoline blend stock without 
shutting down the plant. It was neces- 
sary merely to charge a wider boiling 
feed stock to produce blend stock con- 
sistent with aviation gasoline specifica- 
tions and with other blend stocks avail- 
able in the refinery. Typical inspections 


of the debutanized aviation gasoline 
blend stock are shown in Table 1. The 
stock as shown was produced directly 
from the distillation section without any 
further treatment. Its low bromine num- 
ber, high gum stability, and high octane 
ratings are significant. The hlend stock 
had a Reid vapor pressure of 2.8 lb. per 
sq. in. For every 100 bbl. of feed stock 
charged to the catalytic reformer, 77 
bbl. of blend stock was produced. Reid 
vapor pressure of the stock may be raised 
to 7 lb. per sq. in. by addition of 21 bbl. 
commercial isopentane, thus producing 
98 bbl. of aviation gasoline for every 
100 bbl. of feed charged to the unit. The 
mixture of isopentane and blend stock 
with 4.6 cc. TEL per gal. had an F-3 
(lean) rating of 100; its slightly low 
rich rating was adjusted by addition of 
cumene or other rich blending agent. 
Table 1 also shows typical inspections 
of a motor gasoline blend stock. In this 
operation, normally a somewhat heavier 
charging stock is employed, of approxi- 
mately 60 CFR motor method octane 
number. 
@ Special products. In addition to the 
manufacture of motor gasoline, the cat- 








TABLE 2. Typical inspections of xylenes. 











} { 
Ortho-xylene Meta-xylene | Para-xylene 

I UN ON 2 65 5.6. Fain ob Sina eho crea nub Soais/oaeeidae omen 90 95 95 
Specific gravity, 60°/60°F........ 2... cece cece cece ececneceeeee 0.874/0.881 | 0.869 | 0.864 
Boiling range, REC ssh es warn eoumanhe as Gray ata ak eos etree ‘142/145 | 138/143 136/141 
IE cc. cdcposn thavnndecseves css a | (288/293 230/289 | 277/286 
I close vc incctet cena Maneareln Oak SOR eR ee '  . +20 | +20 j +20 
ay aay aks becieaie 4 10 é 
Be a pe SAE Sie Ate ar ec are eatin ) None | None None 
Copper corrosion* ’ {Passes Passes Passes 
Acidity®..... None | None None 








*Barrett method. 








100 


alytic reformer has definite possibilities 
in peace-time economy. The Richmond 
unit is considered an important contrib- 
utor to Standard Oil Company’s produc- 
tion of chemicals for its subsidiary, Oro- 
nite Chemical Company, For example, 
as stated, xylenes are produced as by- 
products in the manufacture of nitrate 
grade toluene. Selection of charging 
stocks of approximate boiling range and 
use of appropriate operating methods 
make it possible to increase markedly 
production of xylenes and C, and higher 
aromatics. Manufacture of low analine 
point thinners containing a high per- 
centage of toluene and xylenes can be 
achieved without difficulty, and aromatic 
thinners of higher boiling range can be 
produced also. 

The preparation of relatively pure 
xylene isomers is an interesting develop- 
ment that has been carried out in com- 
mercial scale for some time. A whole 
xylene cut can be made substantially free 
from non-aromatic constituents, which 
can be further processed to separate 
isomers of about 95 per cent purity. Ta- 
ble 2 shows typical inspections of xylenes 
produced commercially. 

Ortho-xylene made at the catalytic re- 
former is being used at Richmond to 
produce phthalic anhydride by catalytic 
oxidation. The Richmond phthalic an- 
hydride plant is unique in that it is the 
first commercial unit using ortho-xylene, 
instead of naphthalene, as charging 
stock. The varied use of phthalic anhy- 
dride in the chemical industry for man- 
ufacture of alkyd resins, di-alkylphtha- 
lates as plasticizers, insect repellents, and 
its function as basic material in the dye 
industry promises further expansion of 
the market for ortho-xylene. e+ 
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This battery of Ingersoll-Rand 
gas-engine-driven gas-com- 
pressors, totalling 4200 borse- 
power, is installed in a large 
aviation gasoline refinery on 
the Pacific coast.* | 


FURTHER 
FASTER 
HIGHER 


Getter 








That’s what our Petroleum Industry has made possible for our men in the air. Its pro- 
duction of high octane aviation gasoline in great quantities—on time—is one of the great 
wonders of modern production. 

A number of different processes are used to refine this super-fuel and all require the 
handling of large volumes of gases and liquids. Here is where Ingersoll-Rand Compressors, 
Turboblowers, Centrifugal Pumps and other equipment are playing their parts. 

This high-octane gasoline, in ample quantities and proven in war, enables us to main- 
tain our leadership in the air—and makes possible many new wonders we will find in our 


future automobiles. 
* te 


*In “ap ener macbines are serving meager g every bigh octane plant 
in the United States and Canada, Machines of the same general type are 
also doing their part in the production of synthetic rubber, toluene, 
lubricating oil and other petroleum products throughout the nation. 


Ingersoll-Rand __ 


11 BROADWAY, NEW YORK 4, N. Y. 
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The 145-ft. deisobutanizer tower arrives in Magnolia, 
Arkansas, and is spotted on a side track for unloading. 





P 773.61 


Extreme length of the tower called for three flat cars 
to be used, the center one serving as an “idler” car. 
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Waen the Arkansas Fuel Oil Company constructed its Colum- 
bia gas treating plant near Magnolia, Arkansas, one of the spe- 
cial problems was the transportation and erection of a 54-in. 
by 145-ft. fractionating column to be used as a deisobutanizer. 
Larger and taller columns have been fabricated and erected, 
but this particular job involved transporting the column from 
the nearest railroad, over some seven miles of ¢ountry road to 
the plant, without special equipment, and erecting the tower 
with gin poles that were shorter than the tower by 65 ft. 
The job was accomplished, however, with remarkable speed 


To facilitate unloading and hauling, it became neces- 
sary to remove the caged ladder from the long column. 


-{t. Deisobutanizing 


Tower 


By DON ATTAWAY, Arkansas Fuel Oil Company 


and some ingenuity. Two local trucks were utilized for the 
hauling and the accompanying pictures present graphically the 
manner in which they performed the job. 

The raising of the tower was a rather delicate task. Actually 
the raising lines were tied onto the column as low as space would 
permit and the hollow base of the tower loaded with kegs of 
bolts and nuts. The balance was so perfect that a man could 
easily move or lift the bottom with one hand, and while thus 
suspended the tower was guided into exact position on the foun- 
dation bolts. Accomplishment of the job showed great skill. 


The tie-down straps and cables were next removed 
and then blocking removed from the center section. 
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Sve y don't come much more special 


* You won't find a welding fitting like this listed in anybody’s 
catalog. In addition to having integrally formed side walls, 
probably never before provided in a welding elbow, these are 
“special” all the way — special steel, special size and special 


wall thickness. 


* Every one of the hundreds of prob- 
lems like this that we have tackled 
and solved across the years has added 
its important bit to our knowledge of 
controlling hot metal under pressure 
and impact. And this accumulated 
“know-how” has found its best expres- 
sion in our standard line of WeldELLS 
and other Taylor Forge Welding Fit- 
tings. 

That is why you find features in 
WeldELLS that are not combined in 





Weld ELIS 


TAYLOR FORGE & PIPE WORKS, General Offices && Works: Chicago, P.O. Box 485 


any other welding fittings . . . tan- 
gents... extra metal distributed 
where strains are greatest .. . extreme- 
ly accurate dimensions . . . just to 
mention a few that call for special 
processes and complete knowledge of 
forging technique. 

Check the list of features opposite 
and you will agree that in everything 
conducive to sound engineering and 
utmost economy in pipe welding— 

Fo es ee oe ee 





e ' 
: 
8 
J 





WeldELLS alone com- 
bine there features: 





@ Seamless — greater strength 
and uniformity. 


® Tangents — keep weld away 
from zone of highest stress—sim- 
plify lining up. 


® Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 


® Selective reinforcement—pro- 
vides uniform strength. 


© Permanent and complete iden- 
tification marking—saves time and 
eliminates errors in shop and field.. 


© Wall thickness never less than 
specification minimum — assures 
full strength and long life. 


© Machine tool beveled ends — 
provides best welding surface and 
accurate bevel and land. 


© The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World—in- 
sures complete service and undi- 
vided responsibility, 














New York Office: 50 Church Street » Philadelphia Office: Broad Street Station Bldg. 
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The tower was made ready for skidding from 
the flat cars and two trucks were obtained to 
handle the loading for the trip to the plant. 





> gott 


It was loaded with the top on the bed of the lead 
truck and the base on the bed of the rear truck, 
which had to make the whole trip in reverse. 





Due to the tower sagging in the center, it was neces- 
sary to string a double cable underneath the entire 
length of the tower and support the center section. 


By the process of see-sawing and backing the tower 
was finally headed out the highway. A crowd of spec- 
tators gathered to observe this interesting maneuver. 


First obstacle was encountered in passing through 
Magnolia where there was difficulty in executing a 
turn at the public square on the way to the highway. 


Once on the road the movement was not difficult, but 
progress was slow as perfect coordination between 
the lead truck and backing rear truck was necessary. 
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NOW...A VALVE THAT LAUGHS Al 
GURRUSIVES AND ABRASIVES 


.»e-and cannot LEAK, “FREEZE” or JAM! 
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McAlear No. M-1455 Diaphragm Valve 


* Pressures, Vacuum to 150 Ibs. * Temperatures to 150° F. * Sizes Y2" to 6”. 


s 


* Applicable for air and water lines ® Requires no re-packing. 
and special services. 
; ; ® Requires no re-seating. 
® Used in every industry that handles 
corrosive or abrasive fluids. * Diaphragm replaceable with valve 
= Diaphragm separates mechanism nian 


completely from fluids handled. * Special pressure operated types for 


* Shut-off positive—even with solids automatic or pilot control. 
trapped on seat. 





FOR BULLETIN giving complete data, write McAlear 
Manvufactering Company, Automatic Control Divis- 
ion of Climax Industries, 1961 S. Western Ave., 
* Cannot leak in any position. Chicago 8, Illinois. 


= Closure not dependent on metal-to- 
metal contact. 


for STEAM, WATER, AIR. OIL~GAS 
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Top left—In the meantime a 
steel gin pole had been erected 
at the plant, near the founda- 
tion, to raise the tower. 


Center left—Extreme length 
of tower and shortness of gin 
pole made it necessary to erect 
a second gin pole so the bot- 
tom section of the tower could 
be weighted and the lines tied 


lower. 


Top right—After the trucks 
reached the plant yard the col- 
umn was moved into a position 
where gin pole lines could take 
hoid near the middie of the 
tower. 


Center right—With proper 
amount of weight loaded in 
the bettom of the tower and 
the lines fastened well below 
center of the column, the job 
was carefully and skillfully 
completed. As the tower mov- 
ed upward the base skidded to- 
ward the foundation. 


Left—The tower moved easily into place and with one slight 
lift hovered above the foundation bolts and neatly descen 

into exact position. The caged ladder was lifted into place 
beside the tower and bolted into position after the second gin 


pole had been dismantled. 


THE END 
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A 
FOR REFINERIES 


The pump illustrated is the high pressure type for Recycling and Polymeriza- 
tion Processes. Power drive can be by steam engine, electric motor, or internal 
combustion engine. 

The range of sizes available assures a selection that will be most economical 
for your capacity and pressure requirements. Units are in service at pressures 
up to 2,000 lbs. per sq. in. 

Power frames are one piece totally enclosed, with roller bearings and oil-bath 
lubrication. 

Fluid ends can be furnished of cast or forged steel. 


WILSON-SNYDER MANUFACTURING DIVISION 


OIL WELL SUPPLY COMPANY 
BRADDOCK, PA. 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 35 E. WACKER DRIVE, CHICAGO 1, ILLINOIS 
949 MELLIE ESPERSON BLDG., HOUSTON 1, TEXAS N. MAIN and ALAMEDA STS., LOS ANGELES 54, CALIF. 
And all Oil Well Supply Company Offices 
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Te diaphragm control valve is a vital 
part of the control equipment; however, 
it is often given little consideration when 
elected for use in conjunction with the 

control instrument. 
| EXCLUSIVE | The importance of 

the valve to process 

control cannot be 
overemphasized, for without the proper 
performance characteristics required by 
each application, a control valve can dis- 
credit the operation of the finest con- 
troller. 

Certain desirable operating charac- 
teristics must be incorporated into the 
valve assembly. Each of the component 
parts will affect the overall control per- 
formance and therefore should be given 
careful consideration as to selection in 
relation with the control instrument. 

The selection of a control valve is de- 
pendent upon the type of control re- 
quired, and the conditions under which 
it must operate. 

There are 2 types of pneumatically 
operated control valves in general use, 
ithe quick opening or open and shut type, 
and the proportional or throttling action 
type (balanced valve). 


@ Open and shut type. Open and shut 
control may best be described as the re- 
action of the valve that in operation is 
either wide open or tightly closed. This 
iction is generally obtained with single, 
bevel-seated valves, or with balanced 
poppet valves for sizes over 2 in. As the 
flow characteristics of the valve in this 
type of control are not critical, the most 
important consideration is the proper 
size of valve for the job. This method of 
control has greater use where batch 

\lfred Krieg is supervisor of Instrument De- 


tment at Socony-Vacuum’s Paulsboro, New 
ey, refinery. 


SELECTION AND. APPLICATION 
OF REFINERY INSTRUMENTS 


PART 5—DIAPHRAGM CONTROL VALVES 


processing is employed and for dryer 
applications, etc. 

@ Bevel-disk—single seat (open and 
shut type). The beveled disk type valve, 
Fig. 56, is used principally on simple 
applications of high sensitivity and small 
time lag and generally for on and off 
service. : 

Most bevel disk valves are of the 
single seat type and as such have limita- 
tions that must be considered. They are 
impractical for throttling control if line 
pressures fluctuate widely, unless the 
valve size is small. Usually, they are not 
recommended in sizes over 2 in., due to 
the large unbalanced disk area, unless 
the line pressures are low. For higher 
pressures, the double seated “balanced” 
valves have more desirable charac- 
teristics. 

The beveled surface of the disk and 
seat are ground to insure tight closing; 
however, this must not be expected if the 
disk and seat become corroded or 
eroded, or if the fluid contains solid mat- 
ter that may become wedged therein. 
@ Balanced valves. In all sliding stem 
type control valves, fluid pressure in the 
body creates a thrust on the inner valve, 
and the double ported body is designed 
to minimize the effects of this thrust. 
The inlet and outlet fluid pressures tend 
to balance themselves by acting both up- 
ward and downward on the 2 valve plugs 
(see Fig. 57) hence the term balanced 
valve. The balanced valve feature also 
permits operation at high pressure drops 
through the valve, as the force created 
by the diaphragm motor does not have 
to overcome the full force by the line 
pressure acting on the plug or disk, as is 
the case in the single seated valve, and 
for the same reason larger valves can be 
operated without resorting to the larger 











By ALFRED KRIEG* 
Socony-Vacuum 


Oil Company, Inc. 








diaphragm motors. With wide variations 
in temperature, the stem connecting the 
2 seats of the plug contracts or expands 
linearly a different amount than the valve 
body. When the valve is in the closed 
position, therefore, one valve plug seats 
and prevents the second plug seat from 
closing tight. This results in a small 
leakage through the valve, which varies 
up to 4 per cent of the valve maximum 
flow, and in cases where a tight shut off 
is required a single seated valve must be 
installed. 

@ Throttling control type. In the pe- 
troleum refining industry where proc- 
esses are continuous, control conditions 
such as demand and transfer lag must 
be overcome by the proportional type 
control instrument and a throttling or 
proportional control valve. 


In any valve of this type, the inner 
valve or plug is always floating and be- 
ing continually adjusted to compensate 
for variations in process conditions. To 
accomplish this, the valve must have 
definite flow characteristics, be properly 
sized, and be correctly installed in the 
pipe line. 

The usual design of a valve body for 
throttling or proportional control is sim- 
ilar to that shown in Fig. 58 and is 
known as the double ported or balanced 
type. There are also valves designed for 
special control applications such as the 
percentage piston plug type, the angle 
type with a single seated parabolic plug, 
and the needle plug type. 


@ Valve plugs. The types of valve plugs 
or disks most commonly used for throt- 
tling control are classified as follows: 

(a) V-ported type. 

(b) Shaped plunger type. 

(c) Low flow rate type. 





F1G. 56 











FIG. 57 
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(a) (b) 
FIG. 59 


@ The V-port type. This type of inner 
valve construction is adequate for most 
applications where widely varying rates 
of flow exist and where full throttling 
control over the entire flow range must 
he maintained. Its capacity is as high as 
any of the characterized valves and it 
has the greatest controllable range. (See 
Fig. 58[a]). 

The improved percentage character- 
istics of V-port disks or plugs over the 
bevel disk construction are accomplished 
by the addition of a skirt having several 
V-shaped ports that create a relation- 
ship of constantly increasing port open- 
ings for each unit lift, under conditions 
of constant pressure drop. These fea- 
tures make this type highly desirable for 
most difficult control applications. 

Double seated V-port valves are avail- 
able in a wide range of sizes and mate- 
rials. The seat rings and plugs or disks 
are renewable and the valve may be 
easily converted from the “air to close” 
to the “air to open” type. Where high 
pressure drops exist, they are supplied 
with top and bottom guides and bush- 
ings to assure proper alignment. 

@ The ratio plug. The ratio plug (Fig. 
58|b]|) is designed so that each uniform 
increment of valve lift will result in a 
change in flow rate, which is practically 


a constant percentage of the flow rate 


existing prior to each change in lift. The 


percentage characteristic is desirable 
for difficult control applications where 
large load changes are involved. 

The ratio plug controls rate of flow 
by means of variable port openings de- 
termined by the curvature of the plug 
proper. lis shape minimizes the tend- 
ency to spin or wire draw, because of 
the absence of projections or wings. It 
should not be used, however, for fluids 
with suspended solids because of its 
small clearance at low lifts. In this type 
also the plug is guided top and bottom 
to give proper alignment without fric- 
tion and to minimize erosion of plug and 
seat rings. 

@ The throttle plug. The throttle plug, 
similar in shape to the ratio plug, gives 
larger flows at low lifts than the V-port 


F Piece 
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FIG. 60 


or the ratio type plugs. This type (Fig. 
58|c|} was designed for greater resist- 
ance to wear under severe conditions. 


lt has greater port area at low lift. 


which overcomes a tendency to “coke” 
or to become fouled, and will handle 
large pressure drops particularly well. 


Robini 


There is no tendency for this plug to 
spin due to the absence of projection 
wings or ports. 

This valve will also permit foreign 
particles such as pump packing, welding 
rod, metal chips, etc., to pass through 
without interference. 

In general, this type of valve is satis- 

factory for many throttling control appli- 
cations whether the flowing medium may 
be light hydrocarbons or a heavy viscous 
lar. 
@ Angle type valve with Venturi throat 
and tapered plug. A control valve de- 
signed to eliminate eddy currents, de- 
posits of coke and erosion, and to provide 
a maximum capacity with a minimum 
pressure drop is illustrated in Figs. 59 
(a) and (b). 

In this type valve the flow is directed 
by a gradual approach into the Venturi 
throat and thence discharged directly 
through the outlet. This design has a 
tendency to increase the velocity through 
the body, creating a scouring action, and 
thereby reducing the possibility of coke 
or other material formation. 

A long tapered plug is suspended in 
the center of the flow and extends about 
half of its length into a removable stain- 
less steel liner. This plug design offers 
a minimum of resistance to the flowing 
medium. 

Provision is made for radiation fins or 
bonnet for high temperatures and for 
flushing to prevent the collection of coke 
particles on the plug or liner where ex- 
tremely difficult conditions make this 
necessary. 

Operating mechanisms for this valve 
include many devices. They are avail- 
able for operation by the usual dia- 
phragm air motor, hydraulic or pneu- 
matic piston, or by electric power 
positioners. In the diaphragm type, a 
continuously connected handwheel and 
indicator assembly may be attached in 
the superstructure. The valve stem and 
plug may be operated by the handwheel 
in cases where manual control is neces- 
sary, and by presetting the indicator the 
travel of the plug may be fixed to any 
desired range of travel. Closing or open- 
ing of the valve beyond set limits may 











FIG. 62 
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FIG. 67 


be prevented in case of air supply fail- 
fre in this manner. 

This type of valve has been used ex- 

tensively at the Paulsboro Refinery for 
applications where control of flow is 
necessary in unit transfer lines having 
pressure drops as great as 950 lb. per sq. 
in. ga. They are also in use on hydrocar- 
bon and acid services where the fluid is 
highly volatile and the pressure drops 
are exceedingly high. 
@ Butterfly valves. Butterfly valves are 
highly suitable for the economical con- 
trol of large flow volumes of air, gas, 
water, oil, or steam in lines or ducts, 
and on low or medium pressures, where 
a low pressure loss is desirable. (Fig. 
60). 

Although they are adaptable to auto- 
matic throttling type control in some 
applications, they may also be applied 
to special pneumatic or electrical con- 
trollers by using floats, levers, and other 
linkage devices. 

An outstanding advantage of this type 
of control valve is its ability to pass 
pulpy, viscous, and semi-solid materials. 

Theoretically, the butterfly valve is 
balanced; however, this is not strictly 


112 









PACKI 
GLAND 


A“ 
LUBRICATOR, 


FIG. 66 


DIAPHRAGM MOTOR 








FIG. 68 


true, and it requires the power of the 
operating device to counterbalance this 
condition. The degree of unbalance is 
determined by velocity effects on the 
wing or gate when the flow is deviated 
into 2 channels. This unbalancing effect 
is not noticeable in intermediate posi- 
tions of the gate, but it is quite marked 
near the open and closed positions, and 
to minimize lags the operating mechan- 
ism must be sufficiently powerful to 
overcome these effects. 

@ Three-way valve. The three-way con- 
tro] valve shown in Fig. 61 has found 
increasing usefulness in cases where a 
method of bypass control of the flowing 
medium may be employed. Many valves 
of this type are applied on heating and 
cooling installations particuularly where 
the pressure drop through the vessel is 
low. Obviously, sizing of the valves in 
such cases is very important. A typical 
application on a condenser-receiver is 
shown in Fig. 9, Part I, of this series. 
@ “Saunders” valve. A control valve 
of simple design for acid or other cor- 
rosive service is shown in Fig. 62. This 
valve has no plug or seat rings. The 
operating principle is based on the com- 


pression of a tough, resilent diaphragm 
between 2 metal surfaces. 

The diaphragm material is of course 
dependent upon the temperature and the 
flowing medium. In addition to closing 
the valve, the diaphragm also seals the 
fluid from the working parts in the bon- 
net. When repairs are necessary, the 
valve may be left in the pipe line, the 
diaphragm replaced, and the valve is 
again ready for service within a short 
period of time. 

On acid service the bodies are sup- 
plied in standard metals and are avail- 
able with special linings of rubber, lead, 
or glass. They are used on low velocity 
flow applications for dirty service where 
temperature conditions permit. 

@ Low flow rate valves. Low flow rate 
valves are designed to provide small 
port area changes generally unobtain- 
able with the other types. These valves, 
the needle or tapered plug type (see 
Fig. 63) are available in inner port 
diameters from ¥% in. to 34 in. There 
are many modifications of the needle 
type and many special shapes of plugs. 
One valve “family” available incorpor- 
ates the percentage piston principle. The 
design of the plug is of the single seated 
or piston type with a porting arrange- 
ment consisting of 5 milled slots. (See 
Fig. 64.) Three large slots are arranged 
symmetrically about the perimeter. A 
fourth cut is made running into the large 
slot starting at some distance from the 
seat and the fifth cut is milled start- 
ing near the seat and into the large slot. 

It is recommended by some manufac- 
turers that the flow be brought in over 
the seat of the valve. This results in the 
flow through the port being directed 
downward away from the valve trim. 
For applications with high pressure drop 
and small flows, forged steel angle 
bodies are available to reduce further a 
tendency to erosion. 

The free diameter of the diaphragm 
is large on these valves, which gives an 
effective area providing extra power to 
the motor and reducing the effect of 
unbalance area of the single seated pis- 
ton to a minimum. 

This design and construction with 
some manufacturers, however, does not 
permit the reversal of valve action as 


_ with the standard types of V-port and 


parabolic plug valves. A superstructure 
is provided for each of the reverse and 
direct action type valves. 

The low flow rate valves as described 
above are particularly useful for pilot 
units where flow rates are exceedingly 
small. 

Depending of course on the pressure 

drop, these valves may be used for con- 
trolling quantities as minute as 1 gal. 
per min. 
@ Super-structures. The design of the 
super-structure of the control valve, 
which houses the diaphragm motor as- 
sembly, the calibrated spring, and the 
valve stem, should be carefully consid- 
ered in the selection of a control valve. 
The force characteristics of the dia- 
phragm motor have an important effect 
on the valves’ ability to control. (See 
Fig. 65[a] and [b]). 
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In an automatic control application, 
air from the primary control instrument 
is applied to a pressure-tight chamber 
of the diaphragm motor assembly. The 
product of the air pressure and the area 
of the flexible diaphragm creates a force 
that causes a downward movement of 
the diaphragm. As the diaphragm moves 
downward under this force, the cali- 
brated spring is compressed, creating an 
opposing force that increases as_ the 
spring is further compressed until a 
state of equilibrium is reached. For each 
increment of air pressure that is applied 
to the diaphragm, there is a correspond- 
ing position to which the valve is moved. 

In order to position the valve plug 
with accuracy and meet the demand of 
the control unit, the diaphragm motor 
must have sufficient power to overcome 
all the frictional forces plus the thrust 
on the valve plug caused by the pressure 
of the flowing fluid. The diaphragm 
should be constructed of a strong yet 
flexible material and should be so de- 
signed to produce a constant effective 
area throughout the entire travel. It must 
be strong enough to withstand reason- 
able shock yet flexible enough to insure 
sensitivity and smooth action. A molded 
or formed diaphragm is supplied by 
some manufacturers to give a maximum 
of flexibility and maintain greater 
strength with lighter weight. 

The compression spring should be of 
such design that a maximum of straight 
line characteristics are obtained. In or- 
der to eliminate hysteresis, the spring 
should be as long as possible and strong 
enough to position the diaphragm ac- 
curately for each increment of air pres- 
sure applied to the diaphragm. 


FIG. 69 
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@ The packing gland. The packing 
gland, or stuffingbox, of the control valve 
is designed to seal the fluid flowing 
through the valve body white permitting 
valve stem motion with a minimum of 
friction as shown in Fig. 66. It is 
mounted on the head flange of the valve 
bedy with a sealing gland around the 
valve stem, which is packed with spe- 
cial packing material. The packing ma- 
terial used is determined by the tem- 
perature and the corrosive characteris- 
tics of the fluid being controlled. 

@ Valve lubrication. In order to reduce 
friction and to aid in sealing the gland, 
special valve lubricants are used. A wide 
variety of lubricants, suitable for tem- 
perature ranges from minus 50°F. to 
plus 1000°F. and for every type of 
service, are available. If maximum oper- 
ating efficiency is to be attained, it is 
essential that the recommendations of 
the lubricant manufacturer be closely 
followed when selecting the proper valve 
lubricant. 

@ Radiation bonnets. Where service 
temperatures above 500°F. exist, ex- 
cessive drying of the lubricant often re- 
sults, causing the valve stem to stick 
or bind. For such application, an exten- 


sion bonnet with the packing gland at 
the top and radiation or cooling fins 
along the length is recommended (See 
Fig. 66). This disstpates a large per- 
centage of the heat before it can reach 
the packing gland. 

On fluids with flowing temperatures 
below 32°F., ice will form on the valve 
stem and packing gland, and cause the 
lubricant to harden. For valves on cold 
applications, radiation bonnets with 
cooling fins are also required. Thus the 
ice coating can easily be removed from 
the bonnet and heat can be more readily 
absorbed from the atmosphere or from 
heating coils. 

On highly corrosive fluids, the radia- 
tion bonnet assembly is often used with 
a sealing gland at the base of the bonnet 
as well as at the top. This affords added 
protection against leakage. 


@ The valve positioner. The throttling 
type control valve must respond to the 
very small changes in air pressure trans- 
mitted to its diaphragm motor from the 
automatic control instrument. If the 
valve response is not accurate and con- 
sistent, cycling in the system may result. 

The diaphragm action must not only 
overcome the diaphragm spring pres: 
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FIG. 71. MINIMUM CONTROL VALVE SIZES FOR LIQUIDS. 


sure, but also the friction caused by the 
stem packing and by the plunger inside 
the valve. This is known as hysteresis 
and often accounts for poor control. 

Much of the friction in control valves 
is also caused by the packing gland 
being pulled down tightly when new 
packing is required to prevent leakage. 
Other causes are the lack of lubricant, 
the use of improper types of grease, or 
the seizing effect resulting when pres- 
sure is built up within the packing gland 
by the grease gun or lubricator. Such 
hysteresis can and should be eliminated 
by good maintenance procedure and rou- 
tine inspection. 

Control valves with characterized 
ports or plugs are designed to obtain a 
definite flow change for a given incre- 
ment of valve travel. If the inherent 
hysteresis or friction is great enough, 
small changes in the air pressure ap- 
plied to the diaphragm do not cause an 
equivalent response, resulting in inac- 
curate control. 

By means of a valve positioner (Fig. 
67) the valve is forced into the correct 
position. This device is usually attached 
to the valve super-structure. The air 
pressure from the controller is not con- 
nected into the diaphragm motor, but 
is connected to a bellows, or hydron, 
which positions a baffle within the posi- 
tioner, as shown schematically in Fig. 
68. A nozzle actuates a relay air valve, 
supplied from an auxiliary source of air 
and is attached by linkage to the valve 
stem or diaphragm. From the pilot, the 
diaphragm is either inflated or deflated 
as required by the nozzle and baffle re- 
lationship to bring the valve stem and 
plug to the correct position. By using a 
valve positioner, very accurate position- 
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ing of the plug is provided and the 
hysteresis minimized. (See Fig. 69). 
@ Selecting valve size. The selection 
of correct size as determined by a for- 
mula, alignment chart, or valve slide 
rule is based on the assumption of full 
knowledge of the flowing conditions. In 
practice, however, one or more of the 
flowing conditions are frequently arbi- 
trary or indefinite and the evalution of 
this arbitrary data requires experience 
and good practical instrument engineer- 
ing judgment in determining the final 
valve size. One not experienced in select- 
ing valves may have a tendency to be 
on the safe side when calculating the 
size of a valve, which, in turn, results 
in poor control. It is erroneous to select 
a valve size on the basis of minimum 
pressure drop as is customary in calcu- 
lating pipe size. 

The quantity that any valve will pass 
depends upon the pressure drop across 
the valve. The pressure drop that is used 
in calculating the size of a valve should 
be that which actually will exist in 
service. In a back pressure or reducing 
valve, the drop across the valve is quite 
accurately known and the selection of 
the proper valve size is relatively simple. 
In a large percentage of automatic con- 
trol applications, however, the problem 
is more complex and determining the 
valve size requires a complete analysis 
of the system. 

The control valve must create a pres- 
sure drop that will maintain the quan- 
tity of flow called for by the controller. 
This pressure drop must be of such mag- 
nitude that sufficient driving torce is 
available to assure constant flow lift 
characteristics of the valve for all rates 
of flow within the lirfear portion of the 








valve’s flow-lift curves. (See. Fig. 70). 
When engineering data are available, 
the design pressure drop across the valve 
is often expressed as a percentage of 
the friction drop in the total system. 
When conditions permit a good rule is 
to take the sum of all the frictional 
losses in the system, exclusive of the con- 
trol valve to be installed, and make the 
pressure drop across the valve approxi- 
mately 50 per cent of this total. On many 
installations where there are extremely 
high pressure drops in the system this 
is not possible and a lower percentage 
drop must be utilized. In no case should 
the pressure drop be less than 15 per 
cent of the total system drop. As a valve 
regulates flow by absorbing and giving 
pressure drop to the system, this low 
percentage drop is only permissible 
where there are small variations in flow. 

On other installations where the sys- 
tem pressure drop is relatively low, the 
valve must absorb nearly all the drop. 
For example, there are cases where flow 
from a furnace at 1000 lb. per sq. in. ga. 
enters a tower at 300 lb. per sq. in. ga. 
The control valve must absorb the major- 
ity of this drop because of the relatively 
low system frictional losses. 

There are many special conditions on 
critical products where the pressure 
drop across the valve causes the fluid to 
change from a liquid to a vapor. Little 
accurate data is available for sizing 
valves under such conditions. In these 
control problems, the instrument engi- 
neer must base the selection of valve size 
on past experiences. Many cases have 
been solved with excellent results by se- 
lecting a valve one size larger than cal- 
culated, assuming normal conditions 
and using a larger pipe downstream than 
on the upstream side. 

From the standpoint of operational 
economy the pressure drop across a valve 
must be no greater than that required 
to maintain a maximum of valve per- 
formance with a good control of flow. 
A valve designed with excessive pressure 
drop entails use of larger pumps and 
greater loss in overall efficiency. With 
this in mind, the Socony Vacuum Oil 
Company, Inc., Instrument Standards 
specify certain minimum limitations on 
valve sizes on pumped liquids. The chart 
in Fig. 71 gives the minimum valve sizes 
for a specific rate of flow. For example 
at a flow of 100 gal. per min. a 2-in. 
valve is the minimum that may be used. 
This size was determined to conform 
with the overall design of the process 
unit taking into account pumping losses, 
valve costs, pump costs, etc. This valve 
size will create sufficient pressure drop 
to insure good control. 

In general, it is evident the process 
dictates the size of control valve that 
is to be selected. Although general prin- 
ciples and rules may be followed there 
is no hard and fast method of determin- 
ing the valve size. Each installation pre- 
sents a special problem that must be 
handled individually. 


(This is the fifth installment of 
Mr. Krieg’s discussion of refinery 
instruments. The next part will be 
published in an early issue.) 
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ing With this unique valve, you now can be sure that the 
ese extraordinary sensitivity, accuracy, and dependability 
gi- of precision-engineered controllers are translated into 
wand matching valve performance. 
sah The unique characteristics of the Foxboro Stabilflo 
aL Control Valve are graphically revealed in the chart 
on above; .. . equal increments in controller output (and 
on valve lift) produce equal percentage changes in flow. 
Thus under constant pressure drop conditions and ona 
1al semi-logarithmic scale, the line plotted is straight. 
Ive This achievement was made possible by two major 
ed Foxboro developments in valve design. ... 
er- 
Ww. © THE INVERTED TYPE €3 WIDE RANGE V-PORT 
ire MOTOR...By reversing the usual VALVES... This outstanding de- 
nd position of diaphragm and spring, velopment corrects the common 
ith Foxboro engineers practically faults of control valves of conven- 
dil eliminate all sources of friction in _ tional types. Almost any kind of 
ds the action of the motor. Anti-fric- port opening can produce equal 
" tion bearings are unnecessary. Percentage flow changes within a 
The suspended construction of the _ limited range, but Foxboro’s WIDE 
a valve motor requires no guides. RANGE V-PORT VALVE extends 
eS A special flexible coupling be- the limits to the full stroke of the 
le tween the valve stem and the dia- ™otor. The greater the range- 
in. phragm motor allows the stem to pec ype = tg thy So _ 
ad. ey SENS SE. usual conditions. Hence, the 50 
m This self-aligning motor with its to 1 rangeability means that the 
‘SS floating action is an exclusive fea- Stabilflo Valve insures satisfac- 
S, ture of Foxboro Stabilflo Valves. tory control at all demands. 
ve 
yp Since the success of any control system may depend as much on the 
performance of the valve as on the control instrument, it will pay you 
f to investigate the advantages of Stabilflo Valves. Write for complete 
Ss ; information, The Foxboro Company, 130 Neponset Ave., Foxboro, 
at i Mass., U. S. A. Branches in principal cities. 
n- 
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l. Sheetmetal—A_ rectangular-to- 
square elbow ventilator job. The 
work was judged upon procedure, 
quality of final product and mini- 
mum wastage of stock. Discussional 
tolerances were 1/16 in. and 1-deg. 
angle. 

2. Machinist—Candidate checking 
completed sleeve for centrifugal 
pump to meet 0.002-in. tolerance. 

3. Electrician—Candidate assembling 
a three-phase motor after trouble 
shooting and repairing. 

4. Pipefitter—Assembling 2-in. 45- 
deg. offset on a jig to meet close 
dimensional tolerance. Blueprint 
reading, field sketching, slab layout, 
hot and cold bending are phases 
also tested. 


REFINERS TRAINING PROGRAM 


JAMES E. HILL 


Training and Safety Supervisor 
Union Oil Company of Calif. 





Tue Union Oil Company of California 
Refineries Management and the Oil 
Workers International Union (C.L.O.) 
Locals 128 and 326, began a jointly op- 
erated training and qualification pro- 
eram at the Los Angeles and Oleum re- 
fineries in 1940. Management and labor 
elect their representatives for a four- 
man Training and Qualification Com- 
mittee for each department or plant unit 
where skills and trade knowledge factors 
an be sharply delineated. All these com- 
mittees work through a policy forming 
Coordinating Committee and generally 
ire supervised by a training coordinator 
and departmental heads. 

\ sufficient number of lower job clas- 
sification workers, depending upon esti- 
mated future openings in the journey- 
man or equivalent No. 1 jobs, are se- 
lected upon a seniority basis and placed 
on a trainee status. They remain on this 

tatus at no wage increase and are given 
preferential practical job assignments 
and job knowledge and related training. 
\t the satisfactory completion of their 
training (from two to four years depend- 
ing upon the job involved) they are rec- 
ommended by the Training Committee 
for qualification examination and are 
examined when requested by manage- 
ment. Candidates who make passing 
scores are promoted on a seniority basis 
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‘| Aurora Gasoline Co. 


_ (| To Install Catalytic 
The nal! — Cracking Unit 
pon |. Detroit, March 4—Aurora Gaso- 


line Company of Detroit has signed } § 
B- H - é a g ? a license agreement with Univer- 
+ a | sal Oil Products Company of Chi- 


L 
al cago, for installation and operation 
e. of a UOP Improved Fluid Catalytic 
“4 ‘Cracking Unit with design charge 
of 4,000 barrels a day. Max M. 
: Fisher, vice president of Aurora, 
Aurora Gasoline Company of Detroit, said installation of this equipment 
€ mf ‘will enable his company to give its 
Mich. was faced with two important needs: of- |\-ustomers the best quality gasoline 
‘available and increase its supply of 
1. Production of high octane gasoline to domestic heating oil to its expand- 
eT ing markets. He said, this unit 
keep ahead of competition. }  |represents a major step in the 
company’s expansion. 











2. A unit that would provide wide fléx- 
ibility—from maximum quantitfés 








high octane gas to distillates—for varied 
and changing market requirements. 


Thorough and exhaustive analysis of the features embodied in the 
UOP Improved Fluid Catalytic Cracking Unit proved conclusively 
that this equipment would meet these requirements to the fullest 
extent. And, in addition, they are assured of a low initial cost and 
minimum maintenance and operating expense. This new installation 


will assure Aurora’s customers of a gasoline equal in quality to that 





produced by any refiner. 









UNIVERSAL OIL PRODUCTS COMPANY 


310 S. MICHIGAN AVENUE CHICAGO 4, ILLINOIS, U.S.A. 


LABORATORIES: RIVERSIDE, ILLINOIS 
UNIVERSAL SERVICE PROTECTS YOUR REFINERY 
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Insulator—Installing molded cork pipe covering a 3-in. pipe 
bend for cold service. 

W elder—lLaying out a compound offset spool on the slab 
working to 1/16-in. and %-deg. tolerances. Laying out is an 
important phase of most crafts requirements. Welders are re- 
quired to weld alloy steels, bronze, cast iron and to meet certain 
code requirements on carbon steel work. 

Instrument Shop—tTroubleshooting a pneumatic transmit- 
ter. Instrument shop mechanic requirements are broad, cover- 
ing pressure, temperature and flow instrumentation. 
Boilermaker—Driving %-in. rivets into a junked still drum. 
Tests also cover rolling still and interchanger tubes, structural 
and tank fabrication, etc. 

Valve Repairman—After trouble shooting a pilot operated 
pressure regulator, the valve is fully overhauled and tested. 
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Whenever a flanged joint is required, the lap- 
_foint stub end has a great advantage over 
flanges welded to the pipe. The swivel flange 
makes it unnecessary to accurately line up the 
It holes before welding; “setting up” is simple 
and quick because no special clamps or jigs 
required to hold the face of the flange 
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MIDWEST 


PIPING & SUPPLY COMPANY, INC. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 


Sales Offices: New York 7—(Eastern Division) 30 Church St., 
Chicago 3—645 Marquette Bldg. * Los Angeles 33—520 Ander- 
son St. *° Houston 2—229 Shell Bidg. * Tulsa 3—533 Mayo Bidg. 
* Atlanta 3—Red Rock Bidg. * South Boston 27 —426 First Sv. 
* Distributors in Many Cities 
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absolutely perpendicular to the axis of the pipe. 
The result is a real saving in time and cost of 
welding. Field crews report a saving of 25% in 
erection time for making up a joint using Midwest 
Lap-Joint Stub Ends in comparison with flanges 
rigidly fixed to the pipe. 
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to the higher job classification as open- 
ings occur. These tests consist of about 
two to four hours of written examina- 
tions and three to five days of selected 
performance tests. Objective weighted 
scoring practically guarantees good 
igreement between judges’ decisions, al- 
though all judging is done independ- 
ently. 


HOW TO TEST CYLINDER LUBRICATION 


Mi cre is a method for determining 
whether or not a cylinder is properly lu- 
bricated, which originated with an en- 
gineer friend of mine. He was getting 
ready to examine a cylinder preparatory 
to a test on a new lubricant that he was 
going to try out. This is the plan he 
adopted: 

When the head of the cylinder was 
removed the walls and head of the pis- 
ton looked well lubricated and were pro- 
nounced by the operating engineer to 
be in “excellent condition.” My friend 
took four pieces of white paper and ask- 
ed the engineer to rub them horizontal- 
ly on the top, sides, and bottom of the 
cylinder, reaching as far back as pos- 
sible. These pieces of paper were then 
marked “Top,” “Bottom,” “Right Side” 
and “Left Side” to correspond correctly 
with actual conditions. They were also 
dated. 

\lthough this particular cylinder wall 
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The photographs illustrate scenes 
from typical job tests from various ex- 
aminations and, in many cases, show how 
props and jigs are used to simulate field 
installations. 

Training and qualification is under 
way in crafts, inspection laboratory, cler- 
ical and other groups. Basic training for 
operators has proved very beneficial, al- 


or surface seemed to be well lubricated 
very little oil appeared on the four pieces 
of paper, and the oil was of a rusty color. 
After the new lubricant had been in use 
for three weeks they repeated the opera- 
tion, and the difference in the two sets 
of papers was so great that the engineer 
unhesitatingly remarked that he then 
had ten times more oil on the cylinder 
walls than before, notwithstanding the 
fact that the feed of the lubricator had 
been cut down to feed one-third as much 
oil as previously. 

Shortly after that my friend had oc- 
casion to open another cylinder. This 
was on a new machine, which had been 
running but six months, and when the 
head was taken off the engineer remark- 
ed that he could not ask for better lubri- 
cation. To my friend the cylinder seem- 
ed well lubricated also but he used the 
paper test and had the,engineer himself 
do the rubbing. 


Rigger—tTrainee lifts a 

pump over a simulated 
concrete wall. Rigging re- 
quirements are broad, cov- 
ering all types of light and 
heavy equipment. 

ll. Gas Laboratory—Candi- 
date operates Podbielniak 
Hyd-Robot apparatus. 

12. Inspection Laboratory— 
Candidate runs ethyl sul- 
phur tests as judge ob- 
serves operation. 


though the program for qualification of 
operators through examination was not 
started during the war period. To date 
at the two refineries, 74 tests have been 
given, involving over 300 candidates. 
Approximately 88 per cent have passed 
the tests with an overall score of about 


85 per cent. 
kK 
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W. F. SCHAPHORST 


The paper was applied to the top of 
the cylinder first and to their amazement 
the paper showed almost no oil at all. 
The sides were a little better, and there 
was too much water in the cylinder to 
make the test on the bottom. They then 
repeated the test and the papers came 
out almost entirely free of oil. The en- 
gineer remarked that he was glad he 
had made the test as it convinced him 
that the cylinder was not being properly 
lubricated. _ 

This method of testing cylinders for 
oil deposits is my friend’s own manufac- 
ture. He admits that it may be crude and 
probably not the best, but it is simple 
and has saved the day for him many 
times. He passes the information on for 
whatever good it may be to others. If 
there is a better method of determining 
when a cylinder is properly lubricated 
he would be very glad to know about it, 
and so would I. eee 
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Avon Fluid Catalytic Cracking ,, essse x mano: 


Plant Continues Longest Run 


Tue most spectacular wartime develop- 
ment in the petroleum industry has been 
the catalytic cracking process. More 

than two-thirds of 
| EXCLUSIVE | the nation’s present 

catalytic cracking 

capacity is in the 
giant units engineered and constructed 
during the war period. Tide Water Asso- 
ciated Oil Company’s fluid unit is in- 
cluded in this group. 

This plant, in the Avon, California, 
Refinery, is the world’s largest fluid cat- 
alytic cracking unit. 
In aviation service 
the plant greatly 
augmented the Avon 
Refinery’s already 4 
large production of a (ss 2 
100-octane aviation >, 
fuel. The Avon Re- ‘er 
finery is justly proud —- 
of its record in the iz 
output of such prod- >. 
uct, which for the : 
total period of — 
the war years ranked C. K. Viland 
ninth among the 56 United States manu- 
facturers of finished 100-octane gasoline. 

The huge fluid catalyst unit was con- 
structed in record time and was placed 
on stream December 29, 1944, and was 
ready for normal operation shortly 
thereafter. Ground was first broken on 
February 3, 1944, the actual construction 
time being only 10% months. The Avon 
catalytic cracker, together with 4 supple- 
mental units built at that time, all of 
which contributed to the war effort, was 
erected by C. F. Braun and Company of 
Alhambra with a construction crew that 
never exceeded 500 men and dropped to 
350 toward the end. 

Modern field equipment, including 
two large 200-ton guy derricks, was used 
in erecting the catalytic cracking plant. 
Among the features of improvements 
over previous units embodied in the 









*Clare K. Viland began with Tide Water As- 
sociated Oil Company on June 4, 1929, as a 
chemist at the company’s Watson (California) 
Refinery. He was transferred to the Research 
and Development Department of Tide Water 
Associated’s Avon (California) Refinery on 
March 6, 1936, and on May 6, 1942, became su- 
pervisor of that department. In that capacity 
he had supervision of engineering and technical 
work, including new units, new processes, test 
runs, economic studies, ete. During that period 
he was also engaged in development work in 
connection with the erection of the fluid cataly- 
tic cracking plant at Tide Water Associated’s 
Avon Refinery. On March 16, 1946, Viland was 
advanced to the position of general supervisor 
of research and development for the Associated 
Division of Tide Water Associated Oil Company, 
in charge of all research and development work 
of the entire division. 
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Avon plant are curved knuckle joints in 
the large vessels, improved methods of 
applying alloy protection, new type re- 
generator insulation, trunnion-type duct 
supports, dampers on Cottrell precipita- 
tor, and a steam eductor in the stack, 
which together allow inspection and re- 
pairs on the precipitator without shut- 
down, mechanical ventilation of all 
buildings, and air-conditioning of the 
control house. 

During the Avon catalytic cracker’s 
first aviation run, operations were con- 
ducted at or near design rating for 
charging 16,000 bbl. a day of gas oil 
while cracking under severe aviation op- 
erating conditions. Wartime require- 
ments made it necessary to conduct op- 
erations so that maximum quantities of 
isobutane and light olefinic hydrocar- 
bons for use as alkylation feed stocks 
were the main products, for alkylate, a 
synthesized organic chemical comprised 
largely of isooctane, was the most im- 
portant single ingredient of 100-octane 
aviation gasoline. Under the intense 
cracking conditions employed, the Avon 
catalytic cracking plant was producing 
nearly twice as much light hydrocarbons 


Tide Water Associated 
Oil Company 


for conversion to alkylate as gasoline for 
aviation base stock. Aerocat synthetic 
catalyst, manufactured by the American 
Cyanamid and Chemica] Corporation, 
was used to achieve the desired results 
during the manufacture of aviation gaso- 
line. 

@ Motor fuel manufacture. Imme- 
diately following V-J Day last August 
the fluid catalytic cracking plant of 
Tide Water Associated Oil Company 
was converted from aviation operation 
to the manufacture of high octane motor 
fuel. 

In changing over to motor fuel opera- 
tion it was not necessary to shut the fluid 
unit down, but instead, charging rates 
were actually increased to permit the 
production of a greater volume of gaso- 
line substantially as high in octane rat- 
ing as that produced and utilized for 
aviation base stock during the war. 

In cracking heavy gas oils to motor 
fuel, processing is generally similar to 
aviation operation and is briefly de- 
scribed as follows: 

Oil feed is charged as a liquid into the 
reactor riser. Hot powdered catalyst 
from the regenerator enters at the point 


One of the adjuncts of modern refining practice used at Avon is the mass spec- 
trometer, which in remarkably short time and with great accuracy analyzes 
complex mixtures of hydrocarbon gases. Important refining processes in the 
huge Tide Water Associated plant require control as provided by this instrument. 
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Built in record time for Tide Water Associated Oil Company, the Avon, Cali- 
fornia, fluid catalytic cracking unit is said to be the largest in the world. 


of oil injection, supplies process heat re- 
quirements, and through vaporization 
transports the catalyst upward into the 
reactor. Cracked oil vapors leave the re- 
actor through a cyclone separator and 
enter the fractionating system where 
gasoline, gas, and cycle oils are sepa- 
rated. Spent catalyst is withdrawn con- 
tinuously from the reactor at a rate con- 
trolled to hold the desired level in the 
reactor. Air from the turbo-blower moves 
the catalyst upward into the regenerator, 
where carbon is burned off. Combustion 
gases containing entrained catalyst pass 
in sucession through a cyclone separa- 
tor, a waste heat boiler, and a Cottrell 
electrical precipitator. Regenerated ca- 
talyst flows into the reactor riser at a 
rate controlled to maintain a constant re- 
actor temperature. 

In the transition from aviation to mo- 
tor fuel operation the synthetic catalyst 
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in the unit is gradually being replaced 
with Filtrol catalyst, which is presently 
being added to maintain operating levels. 
This catalyst is manufactured in Cali- 
fornia and is particularly suited to 
Avon’s requirement in manufacturing 
high quality motor fuels. 

With the passing of the wartime ne- 
cessity to produce maximum 100-octane 
aviation gasoline, charging rates have 
been increased to as high as 24,000 bbl. 
a day, and simultaneously the feed stock 
has been made heavier and cracking se- 
verity reduced somewhat as compared 
with wartime operations. For production 
of motor fuel it has been found desir- 
able to adjust conditions so that only 
about 50 per cent of the feed stock is 
converted into gasoline and lighter frac- 
tions. Under present conditions the yield 
of motor fuel is greater with respect to 
the yield of light gaseots hydrocarbons 


and coke so that higher overall liquid 
yields of gasoline and burning oil frac- 
tions are obtained. 

Most of the catalytic gasoline, to- 

gether with other high octane compo- 
nents such as produced through alkyla- 
tion of the catalytic cracker’s isobutane, 
butylene, and propylene production, and 
through superfractionation and solvent 
refining of straight run gasoline stocks, 
is used in the manufacture of new post- 
war premium gasoline. The new gasoline 
has the highest octane number and best 
road performance of any gasoline that 
the Avon Refinery has ever made avail- 
able to the motoring public. The con- 
sumer response to this new type of fuel 
has been so overwhelming that well over 
50 per cent of the refinery’s output is 
this premium grade of motor gasoline. 
A similar experience has generally been 
true for companies on the Pacific Coast 
who operate equipment formerly used 
for manufacture of 100-octane gasoline. 
In most cases only the higher cost or 
marginal aviation gasoline components 
have been eliminated from motor fuel 
manufacturing schedules. 
@ Turnarounds and on-stream ef- 
ficiency. To date the total calendar day 
on-stream efficiency of the Avon fluid 
catalytic cracking unit is approximately 
89 per cent. The unit has been off stream 
for only one turnaround, which con- 
sumed 22 days between “oil out” and 
“oil in”; however, mechanical work was 
completed in 18 days time, 4 days being 
lost because of unavailability of a dam- 
aged blower part. Repair work on the 
turnaround required slightly over 41,000 
man-hours on the catalytic cracking unit 
and slightly under 6000 man-hours on 
the gas plant. The mechanical condition 
of the unit was found excellent when in- 
spected after its first operating period 
totaling 154 days, including 145 days of 
continuous operation, and subsequent 
runs will unquestionably be of much 
longer duration. 

Other off-stream time includes one oc- 
casion for repairing a leaking waste- 
heat boiler; one occasion to replace nat- 
ural catalyst with synthetic in order to 
allow more severe cracking conditions 
during the war; one occasion to repair 
a faulty speed governor on the main 
blower, and one occasion shortly there- 
after to remove this same speed gover- 
nor. 

The Avon unit at the time of this writ- 
ing is still operating on its longest run. 
Tt has been on stream since before the 
war’s end and has already operated in 
excess of 250 days since the current run 
was begun on July 12, 1945. The current 
run has included both aviation and mo- 
tor fuel operation, demonstrating the 
flexibility of the fluid catalytic cracking 
process. 

It is anticipated that after the first 
2 or 3 turnarounds, during which minor 
changes are usually expected, the nor- 
mal length of runs will be increased to 
a period of approximately 9 months to 
one year. 

@ Control of product quality. Several 
interesting new methods of checking 
product qualities are in use at Avon. 
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New Mason-Neilan Design Provides 
Positive Lock Between Plug Stem and Spring Stem 


Under conditions of high fluid velocities, a valve plug 
may tend to rotate or spin. This condition is not detri- 
mental if the mechanical construction is sufficiently rugged 
to counteract the torque generated. In other words the 
plug, plug stem, spring stem and diaphragm button must 
be locked together as a unit. 

In the conventional plug-spring stem assembly, the 
plug stem locknuts are the only non-positive fastener. 
Locknuts can be a source of trouble on large valves because 
their holding power depends on mechanical tightness. 


ATTENTION TO DETAIL 


NOTE: One skirt of the valve plug is shown 90° 
out of position in relation to the other skirt. 


RESULTS FROM 





With the Plug-Spring Stem Key Lock, standard on all 
valves sized 4"’ and above, the torsional strain is entirely 
removed from the locknuts and placed on the two lugs of 
the locking plate. This is accomplished by means of four 
slots milled in the end of the spring stem which receive 
two equally spaced lugs on the locking plate. The locknuts 
simply hold the locking plate in position. A keyway in the 
plug stem engages one lug on the locking plate and com- 
pletes the lock. The four mating slots in the spring stem 
provide for the adjustment of the plug position by quarter 
turns of the plug stem. 

By actual test, this new Mason-Neilan assembly with- 
stands torsional stress to the point of stem failure. The 
resistance is three to four times that of tightly set locknuts 
in the locking direction, and many times the resistance in 
the counter-clockwise direction. 


MASON-NEILAN REGULATOR COMPANY, 1187 ADAMS STREET, BOSTON 24, MASSACHUSETTS 


New York + Philadelphia + Pittsburgh + Cleveland 


Chicago + Tulsa + Atlanta «+ St. Louis 
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Houston + Los Angeles + San Francisco 


Mason Regulator Co. of Canada. Ltd.. Montreal, Canada 
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One of the new war-developed instru- 
ments used is the mass spectrometer. By 
means of this apparatus it is possible to 
rapidly analyze the products of the 
cracking reaction and thereby keep the 
catalytic-cracking and gas-recovery sta- 
bilizer units operating at maximum efh- 
ciency. 

The mass spectrometer, formerly used 
only as a research tool, is now a prac- 
tical industrial instrument. Only a mi- 
nute quantity of gas or vaporized liquid 
is required for the actual determination 
of components present. The instrument 
operates on the principle of subjecting 
the sample to electron bombardment in 
an ionization chamber, which converts 
some of the neutral molecules into posi- 
tive ions. These are sorted out according 
to their mass by electric and magnetic 
fields in an analyzer tube and their rela- 
tive abundance recorded. From the mass 
spectrum of the mixture, photographi- 
cally recorded, and a knowledge of the 
mass spectra of its components, the com- 
position of the mixture can be quickly 
determined. 

One room of the control building of 
the catalytic cracking plant is fitted as 
a laboratory. Efficient operating prac- 
tices are assured by making frequent 
analyses of flue gases so that optimum 
oxygen utilization can be maintained 
during regeneration of the catalyst. Also, 
by making carbon determinations on 
samples of regenerated catalyst at regu- 
lar 2-hr. intervals complete catalyst re- 
generation is always effected and prede- 


termined catalytic cracking severities 
maintained. Other tests commonly used 
to guide operations are made by this lab- 
oratory, the main refinery control lab- 
oratory, or by the research and develop- 
ment department. 

@ Chemical cleaning of heat exchang- 
ers. An operating technique that may 
prove of substantial value to the indus- 
try has been developed at Avon. This is 
a new in situ method of cleaning slurry 
to feed exchangers, which greatly re- 
duces the time required for this opera- 
tion. 

In the Avon unit, as in many others, 
the gas oil feed is heated by means of 
heat exchange against fractionator bot- 
toms. These exchangers formerly be- 
came dirty very fast on the feed side. 
After about 10 days time the coefficient 
of heat transfer had usually dropped 
from about 40 to 15 B.t.u. per hr. per 
sq. ft. per degree Fahrenheit mean tem- 
perature difference. This resulted in a 
drop in feed preheat temperature of 5°F. 
per day from its normal level of 400°F. 
and necessitated the mechanical clean- 
ing of one exchanger each week. The 
fouling material was found to be a hard 
resinous material of acidic nature that 
forms on the outside of the tubes. The 
fouling tendency is more pronounced 
when charging gas oil from storage than 
when operating on freshly distilled stock 
and is apparently due to reaction of 
oxygen with compounds present in the 
charging stock. 

The following procedure for cleaning 


feed heat exchangers has now been used 
at Avon for nearly a year: 

The exchanger to be cleaned is by. 
passed and drained. A refinery truck 
equipped with a 2000-gal. tank contain- 
ing 5° Baume caustic soda is backed 
under the exchanger. A _ centrifugal 
pump takes suction from the tank and 
circulates caustic at the rate of about 
350 gal. per min. through the exchanger 
and back into the tank. During the cir- 
culation period of about 12 hr. steam is 
introduced into the tube side of the ex- 
changer, maintaining the caustic tem- 
perature at about 175°F. After this treat- 
ment hot water is circulated through the 
exchanger for about 5 hr., after which 
the exchanger is washed with water for 
1 to 2 hr. Inspection of the exchangers 
after such chemical cleansing has shown 
them to be cleaner than after mechani- 
cally removing the deposit. This clean- 
ing treatment has proved so successful 
at Avon that a permanent cleaning in- 
stallation is being incorporated as an in- 
tefl part of the exchanger installation. 

rom all points of view the Avon unit 
has given a satisfactory performance. 
Many representatives of other compa- 
nies have visited this fluid catalyst plant, 
which is considered a model unit of its 
type. 

It took teamwork to build and run the 
new plant, and all who played a part 
in its development and construction are 
proud of its record. Its products greatly 
helped the war effort and will now make 
for better peacetime living. kkk 
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Balanced hinged-pin disc rides 
evenly in the flow when valve is 
open; closes quietly when the flow 
slows down. Hammering and con- 
sequent strains on pipe lines are 
eliminated. Head losses are re- 
duced 65% to 80% of those experi- 
enced with conventional type check 
valves. 

Installed on pump discharge lines, 
Chapman Tilting Disc Valves not 
only increase pipe line capacity. but 
also effect substantial power savings. 
Write for new bulletin. 


The CHAPMAN 
VALVE MFG. COMPANY 
Indian Orchard, Mass. 
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COMPRESSION BY ROTARY SQUEEZING 


By JOHN W. CROCKER,”* Elliott Company 


Air compression machinery, as we 
know it today, made its first appearance 
as a logical outgrowth of the invention 
of James Watt’s reciprocating steam en- 

gine. With the early 
| EXCLUSIVE | steam engine as a 

prime mover, the 
reciprocating compressor established 
its own limited field of application, and 
as more exacting conditions arose, new 
types of compression machinery were 
developed to satisfy industrial require- 
ments. 

The slow speeds, weight, and space 
limitations of the original reciprocating 
compressor were overcome by the de- 
velopment of the centrifugal machine, 
which lacked the stability of perform- 
ance of its predecessor. It must be ob- 
served, however, that this form of com- 
pression machinery 
had taken a step to- 
ward higher rotation 
for the driving en- 
gine. 

Modifications of 
the basic types of 
compression ma- 
chinery such as the 
sliding vane type 
reached the market 
with varying suc- 
cess. Although pos- 
sessing many ad- 
vantages in its thermodynamic cycle, 
this unit falls short mechanically be- 
cause of the need for lubrication of 
vanes within the air chamber. Another 
type of compressor of a modified sliding 
vane type using a liquid piston has its 
assets, but must, of necessity, have liquid 
in contact with the air during the com- 
pression cycle. 

Various gear type units find limita- 
tions of capacity an insurmountable 
problem. 

Into this field, already covered by so 
many diversified types of compressors, 
is introduced the Elliott-Lysholm as a 
distinctly new approach to the problem. 
Ideal compression is the objective of 
every compressor designer, and the El- 
liott-Lysholm makes a substantial stride 
toward this goal. Though being speci- 
fically developed to permit the marine 
gas turbine to take a place along with 





John W. Crocker 


*John W. Crocker was educated in Edinburgh, 
Scotland. Graduated in mechanical engineering 
from Heriot-Watt College of Edinburgh Univer- 
sity. Worked in Britain and U. S. for 10 years on 
manufacture and design of paper making ma- 
chines and subsidiary mill plant, until joining 
the Elliott organization in April, 1942. With 
Elliott Company, has been associated almost 
continuously with design and development of the 
Elliott-Lysholm compressor as it pertains to gas 
turbines, superchargers, and industrial applica- 
tions. Is a member of the American Society of 
Mechanical Engineers. 
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Positive displacement 
rotary compressor, de- 
signed as marine gas 
turbine, has applica- 
tion in many fields. 











diesel and steam power, it has applica- 
tions in many other fields. 

@ The Elliott-Lysholm. The Elliott- 
Lysholm is a positive displacement ro- 
tary compressor that, by virtue of its 
freedom from rubbing surfaces, its high 
rotating speed, and its internal compres- 
sion before discharge, achieves high ef- 
ficiency and a wide range of stability. 

The marine gas turbine constituted 
the first important application for the 
Elliott-Lysholm (See Fig. 1). Some of 
the striking advantages obtainable with 
this power plant are high efficiency char- 
acteristics at low loads combined with the 
rapidity with which full load conditions 
can be achieved. Compressor perform- 
ance is a determining factor in the pro- 
curement of these features. 

The refinery field holds diversified ap- 
plications for compression machinery. 
The tremendous volumes of air used in 
the cracking processes dictate a need 
for the highest possible efficiencies. Gov- 
erned volume requirements would pre- 
suppose an advantage in positive dis- 
placement. In the catalyst-regeneration 
process where the catalyst is being re- 


FIG, 


vived so that it can be returned to “‘ac- 
tive duty,” any oil in the air or oxygen 
line would be highly detrimental, and 
should be avoided. A range of pressures 
by a single unit would in itself appear 
highly advantageous, but if this range 
can be obtained without great drops in 
efficiency, the millenium of air compres- 
sion seems near. Though no single, 
modern compressor can match all the 
refinery industry’s needs, this helical 
gear type holds great promise. 


@ Design. From Fig. 2 a basic concep- 
tion of the construction used on a 10,000 
c.f.m. compressor can be studied. The 
male and female rotors are supported 
in bearings at both ends. The lubricat- 
ing oil is kept from the inlet air, and the 
hot high-pressure air is separated from 
the gear box oil by a combination of 
radial and axial seals. The rotors are ac- 
curately timed by gears to permit the 
maintenance of close running clearances 
between mating surfaces of the lobes 
during rotation. Axial location of the 
rotors is achieved by Kingsbury floating 
shoe type thrust bearings. The casing is 
jacketed in such a way as to permit ex- 
pansions of this casing to approximate 
very elosely the dimensional changes oc- 
curring in the rotors themselves. The 
drive is shown in Fig. 2 at the inlet end 
of the male rotor. This location is not 
paramount, for flexibility both of speed 
and location can be achieved to meet 
current needs. 

The previously mentioned features 
were based on fundamental design speci- 
fications. A compressor was required to 
deliver a metered flow of air, at the 


1. 
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is your protection 


Tri-Sure Drum Closures are used in more countries, by more companies 
and for more products than any other closure—proof of their 
acceptance as the best protection for liquids shipped in drums 


Tri-Sure Closures have the endorsement of more experienced shippers 


than any other device ever developed for protecting liquids in metal 


drums and pails. The reason is that Tri-Sure Closures have demonstrated 


all over the world, under every condition, that they are the most 


completely reliable safeguard against leakage, seepage, pilferage and 


substitution. Tri-Sure leadership is your protection — your assurance 


that you are using the closure that is rated No. 1 in soundness of 


engineering and efficiency of performance. Get this protection in every 


shipment, by specifying ‘‘Tri-Sure Closures”’ in every drum order. 


Tri-Sure 
will be paid by the AMERICAN 
FLANGE & MANUFACTURING CO 
INC., to anyone in the US. A oF 


ble reward will be 


paid in oth 


Guaranty 


Particulars on Request 





FLANGE 
FLANGE GASKET 
PLUG GASKET 
PLUG 





CLOSURES 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 
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FIG. 2. 


highest possible efficiency, whose peak 
performance could be maintained over 
a wide range of speed and pressure ratio. 
lhe unit must incorporate a compact- 
ness of design to match the most competi- 
tive units, with high rotating speeds as- 
sociated with modern drivers. 
@ Detailed construction. Some salient 
features in mechanical design are evi- 
denced in the casings, rotors, seals, 
bearings, and gear construction. 

The casings are meehanite castings, 


split horizontally over the entire length 
of the machine and vertically at the inlet 
end of the rotor casing. Jacketing is 
achieved by a double wall construction. 
By carefully designed baffles, a tempera- 
ture gradient approximating rotor con- 
ditions is achieved over the casing length 
and bores. Judicious ribbing permits a 
rigid, yet light construction. During 
manufacture, frequent heat treatments 
are given these casings between machin- 
ing operations to eliminate any pent-up 


stresses that could conceivably cause 
distortion in such complicated castings. 
It is interesting to note that both inlet 
and discharge ports are incorporated in 
the main castings. 

Rotors are cast meehanite, with steel 
stub shafts securely silver-soldered in 
each end. Tests have shown that the 
meehanite breaks away before release 
of this silver-soldered joint. In order to 
assure accurate clearances, as these ro- 
tors mate together, the rotor shafts have 
ground surfaces, the profiles being cut 
relative to these diameters. This con- 
struction of rotor, although not the opti- 
mum from the weight standpoint, still 
permits a hollow, rigid construction rela- 
tively cheap to manufacture. 

By combining a radial and an axial 
seal with an intermediate vent, perfect 
sealing of oil from the air chamber is 
possible. The shaft surfaces under the 
radial seals are hardened by spray coat- 
ing before grinding. Axial seals are sil- 
ver carbon, nose type, rubbing on hard- 
ened steel, lapped mating rings produc- 
ing a positive seal. 

Thin shell, steel-backed, babbitt bear- 
ings are supported in heavy steel hous- 
ings to form the main bearings. The 
shafts have hardened, ground bearing 
sleeves, permitting close clearances with 
360 deg. contact precision bearings. Lu- 
brication and cooling of the bearings is 
achieved by insertion of high pressure 
(60 to 90 lb. per sq. in.) oil to a central 
groove, with axial flow in both directions 
over the bearing surface. This oil is then 
deflected by slingers around the housing. 
which is shielded, thus permitting an 
equalization of housing, bearing, and 
shaft temperatures. Bearing loads are 
in the vicinity of 600 lb. per sq. in., a 
figure far in excess of general turbine 
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CONSTRUCTION OF PROFILE ON MALE ROTOR 

Curve “AC” is an epicycloid, generated by point “1” on female 
pitch circle, passing through point “C” as pitch circles roll 
together. 

Curve “CD” is a true arc with radius “E”—center on pitch 
circle. 

Curve “DF” is an epicycloid, generated by point “4” on female 
pitch circle, passing through point “D” as pitch circles roll 
together. 

“F.G-H-J” form the dedendum of the male rotor. 


CONSTRUCTION OF PROFILE ON FEMALE ROTOR 
Curve “1-2” is a superior epitrochoid, generated by point “C” 


at tip of male rotor, passing through point “1” as pitch circles 
roll together. 


Curve “2-4” is a true arc with radius “3”—center on pitch 
circle. 


“4-5-6-7” form the addendum of the female rotor. 
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HAMMOND SPHERES and BULLETS 





For nearly half a century HAMMOND 
has kept pace with the Petroleum 
Industry's ever increasing require- 
ments for various types of storage 


facilities, above or below ground. 


Today HAMMOND designs, fabri- 
cates and erects tanks of all types 


NEW YORK ° BOSTON ° PITTSBURGH * AKRON * CLEVELAND * DETROIT 
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for liquid and dry storage ... high 
or low pressure ... cone roof... 
HAMMOND SPHERE .. . floating 
roof... VAPOR-LIFT . .. spheroid 
.-. gas holder... also stainless and 
stainless clad vessels of all types for 


the Petro-Chemical Industries. 









HAMMOND 


IRON WORKS 


Warren, Pa. 
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FIG. 4. 


practice. This bearing loading is, how- 
ever, common practice in the automotive 
field. 

In order to achieve the accurate clear- 
ances demanded of this unit, timing 
gears must be in accord with high speed 
practice. By tapping aircraft practice of 
hardened ground teeth, it was possible 
to maintain narrow face width and quiet 
operation. Timing is performed by the 
insertion of tapered dowels between a 
hub secured to the rotor shaft and the 
gear ring. This operation is performed 
in a rig especially designed for rotor 
timing, so that bearing clearances are 
not a factor causing error. These gears 
are lubricated by means of a thin film oil 
spray, directed at the unmeshing of the 
gears during rotation. 

An effort has been made to synthe- 
size this design so that parts are bal- 
anced by weight and proportion, consist- 
ent with high speed practice. 

@ Seal line. The basic rotor configura- 
tion is outlined by Fig. 3. The helical 
surfaces that follow the basic profiles 
form the fundamental difference be- 
tween the Elliott-Lysholm and other 
types of compressors. From Fig. 4, a 
visual aid to the seal line formation by 
the interaction of these profiles at the 
rotor bores is produced. This seal line 
is formed by a close clearance between 
mating surfaces, and results in a separa- 
tion of the succeeding charges of air. 
The clearance at the seal line is of a 
predetermined magnitude by design, 
and is consistent throughout rotation of 
the rotors. An understanding of this seal 
line permits a ready appreciation of the 





of a reciprocating compressor and is 
completed by the passage of the suc- 
ceeding lobe over the edge of the inlet 
port. This porting is primarily axial, 
and is constructed so that it communi- 
cates with the lobe spaces so long as 
suction continues. There follows a com- 
plete enclosure of two charges of air be- 
tween the casing bores and the end 
walls, and the boundaries of the male 
and female rotor lobe profiles. The vol- 
ume of these charges is a per lobe dis- 
placement. The total displacement of a 
unit per revolution of the male rotor is 
roughly equal to the annulus between 
the male rotor outside diameter and the 
root diameter. 

By reference to Fig. 8, which repre- 
sents actual test curves for a 10,000 
c.f.m. compressor, volumetric efficiencies 
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in excess of 100 per cent have been ob- 
tained. Volumetric efficiency has been 
defined as the actual inlet flow, divided 
by the displacement of the compressor. 
The phenomenon that is responsible for 
this amazing result we have termed “in- 


FIG. 6. 10.000 ¢.f.m. ROTARY COMPRESSOR. 
SHAFT HORSEPOWER vs. FLOW 
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plunger effect achieved in this rotary 
machine, in an axial direction during 
rotation. 

@ Suction and ramming. As any pair 
of lobes are rotated and unmeshed into 
the lower half of the inlet end of the 100 
machine, they create behind them a suc- 
tion space that increases circumferen- 
tially and axially as rotation proceeds. ° 2 4 6 ® 
This corresponds to the suction stroke : 
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10,000 barrels of oil per day, day in and 
day out, for more than 15 years! Three of 
these hot oil charging pumps were deliver- 
ed in July, 1930, to the Louisiana Oil Re- 
finery Company, and they’re still on the job. 
In fact, the pumps now operate at 4000 rpm 
for increased delivery, although designed 
for 3900 rpm. 

But this is as it should be. Byron Jackson 


PUMPS ARE RUGGED ! 


ae 





was the first manufacturer to offer centri- 
fugal hot oil pumps to industry. And Byron 
Jackson has been the leader in further de- 
velopment of such specialized equipment. 

Write the factory for latest information 
on Refinery Pumps. 





THIS OLDTIMER HAS 
PUMPED 3/2 MILLION 
BARRELS OF HOT OIL 
EVERY YEAR FOR 
15 years 
—AND IS STILL 
GOING STRONG! 





4”"x11", 7-stage, 
double case, hot oil 


charging pump. 
Oil Temperature: 600° F. 


Variable Delivery: 
175 gpm at 1165 psi 
300 gpm at 765 psi 


Turbine Drive at 3900 rpm 


Byron Jackson Co. 


HOUSTON - LOS ANGELES « NEW YORK 
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responding to the discharge port open- 

ing has been termed “built-in compres- 
90% sion.” The magnitude of built-in com- 
| pression to be designed into the machine 
[ is determined by the discharge pressure 
‘ conditions, and the range over which 
the unit operates. Exact positioning ot 
peak performance for adiabatic com- 
‘ pressor efficiency is governed, for any 
one speed, by the degree of built-in com- 
pression. Therefore, the designer has 
control of best possible operating ef- 
N ficiency for any desired speed and pres- 


sure range. 
The effect of built-in compression on 
power requirements for compression can 
best be illustrated by an indicator or 
| NN pressure volume diagram. “A,” Fig. 5, 
‘ shows a square card, resulting from a 
cycle without internal compression. In- 
let air in this case is exhausted di- 
ns rectly against discharge pressure con- 
| * sdgos ap, : 90,000 ' ditions, with the corresponding work 
F losses. Considering adiabatic internal 
DOLLARS| PER YEAR compression similar to the Elliott-Ly- 
sholm cycle, a card similar to “B” Fig. 
5. is obtained. This shows a power sav- 
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FIG. 7. OPERATING 
COST-EFFICIENCY. 


let ramming”. This is a governable fac- 
tor controlled by inlet port design. 

In the suction process, inlet air is 
inhaled by the progessively enlarging 
spaces between the rotors. When dis- 
placement volume is attained, the inlet 
port could conceivably cut off the 
charge; but, due to the high axial veloc- 
ity of the incoming air an inertia “super- 
charging” occurs, starting at the ex- 
tremity of the inlet chamber. Because 
of the rotor’s high rate of rotation, an 
advance of the port closing is permis- 
sible, proportional to the period re- i 
quired for the pressure wave to tra- P - PRESSURE RATIO 
verse the rotor length toward the in- FIG. 8. EFFICIENCY vs. PhESSUKE RATIO 
let end of the casing. During this period, PERFORMANCE TEST 


inlet flow continues and a full volume 10,000 c.f.m. COMPRESSOR “A” 
of air at higher than inlet pressure is 


entrapped. This ramming is dependent FIG. 8A. DISCHARGE TEMPERATURE vs. PRESSURE RATIO 
on the high rotating speed of the Elliott- PERFORMANCE TEST 

Lysholm compressor, and the axial di- 10,000 c.f.m. COMPRESSOR. 

rection of flow, inherent in its design. 
This is demonstrated by Fig. 8 on the 
1200 r.p.m. curve where ramming is not 
apparent and a distinct droop occurs on 
the curve. 

High volumetric efficiency is in itself 
of academic interest, but the added flow 
for the same power can be translated 
to higher adiabatic compressor ef- 
ficiency. This, in turn, means accumu- 
lated cost reduction, which is no longer 
mere academic interest. 

@ Built-in compression. As_ rotation 
proceeds, the entrapped volumes of air 
in the two mating spsces experience a 
volume reduction andimmediately there- 
after are united inte one chamber. This 
volume reduction continues with the 
charge isolated from the preceding and 
succeeding charges, until a predeter- 
mined pressure is reached, when the dis- 
charge port spens. Pressure ratio cor- 


EFFICIENCY - % 





DISCHARGE TEMPERATURE -"F 
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Other General American Equipment 
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OR YEARS, General American has been precision TANKS ... 
. ° . . WATER 
fabricating equipment to handle the various GASOLINE 
. ° ° ° ACID 
gases, liquids and bulk materials used by refineries. PROPANE 
BUTANE 
ogee ° CHLORINE 
It has excellent X-ray facilities, heat treating and BLENDING 
. ° . . ° MIXING 
stress-relieving furnaces and experience in fabricat- CRUDE 
7 ing equipment of carbon, stainless, alloy steels, Ever- pl 
dur, Hastelloy, Monel, aluminum and clad materials. nash 
= VACUUM 
° ° . FRACTIONATING 
: Put this experience to work on your next plate fabri- ere 
7 cation assignment by asking for our recommendations DEWAXING FILTERS 
‘ STACKS — BINS 
wl and quotation. STEEL PLATE FABRICATION 
| G IA ; 
enera mericam 
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process equipment * steel and alloy plate fabrication 












































pan a SALES OFFICE: OFFICES: Chicago, Loulsville, Cleveland, 
— 514a Graybar Bidg, New York 17, N. Y. Sharon, Orlando, St. Louis, Salt Lake City, 
WORKS: Sharon, Pa.; East Chicago, Ind. Pittsburgh, Washington, D. C. ———— 
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AKY Nalveis. 


Ninimize Waste 
eee Cut Costs with... 
LUNKENHEIMER 


VALVES 


Don't neglect valve leaks! Even small losses 
of steam, water, or air can become very costly 
over a period of time—so costly that every 
plant management should carefully check all 
valves at regular intervals. 





SEND FOR CHART 


showing in dollars-and-cents what 
leaky valves waste in steam, water, 
and air. Ask your Lunkenheimer 
Distributor for free copy, suitable 
for displaying in your plant, 


When quality-built Lunkenheimer Valves are 
installed, the chance of leakage is reduced to 
minimum. And even if, after extended service, 
Lunkenheimer parts should become worn, new 
parts can be quickly obtained from your 
Lunkenheimer Distributor ... precision-made 
parts that require no special fitting on the job. 


Fig. 2125 
BRONZE GATE 


The Lunkenheimer ideal, today as for more 
than three quarters of a century past, is to 


Fig. 1640 produce valves that last longer, re- 


“*KING-CLIP”’ 
GATE 


quire fewer complete-valve replace- 
ments, cost less per year of service... 
THE LUNKENHEIMER CO., Cincinnati 14, 
Ohio, U. S. A. New York 13, Chicago 
6, Boston 10, Philadelphia 7. 
Export Department: 319-322 
Hudson St.,New York,13,N.Y. 















SEE OUR EXHIBIT 


Booth 127 


INFORMASHOW 
Hotel Stephens 
Chicago 
May 27-29 







Fig. 1430 
IRON BODY 
GATE 
Your LUNKENHEIMER DISTRIBUTOR 

Has A Complete Stock of Parts 


You can always rely on your nearest Lunken- 
heimer Distributor for better valve service. 
He carries a complete stock of precision-made 
Lunkenheimer parts, and is equipped to give 
you real help in solving problems of valve 
maintenance or operations. Call on him! 


LUNKENHEIMER VALVES 


BRONZE, IRON, STEEL, AND CORROSION RESISTANT ALLOY VALVES 
AIR DEVICES, LUBRICATORS, AIRCRAFT FITTINGS 
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ing over the square card cycle equal to 
the shaded area. The term, ideal com- 
pression, previously referred to, is 
shown on “C” Fig. 5, where isothermal 
compression betters the adiabatic line 
on “B” Fig. 5. It must be admitted these 
are hypothetical diagrams, to illustrate 
rather than record performance. 


The power requirements for a 10,000 
c.f.m. compressor are shown on Fig. 6. 
In order to get a clearer picture of the 
effect of adiabatic compressor efficiency 
on operating cost per year, a curve has 
been constructed (Fig. 7) over a range 
of efficiency from 72 to 84 per cent. The 
data assumed for this curve were $0.01 
per kw-hr. and a 90 per cent driving 
engine efficiency, for a 10,000 c.f.m. unit 
operating at a pressure ratio of 3.0 to 
1.0. By subtracting the price at any 
upper efficiency from a lower efficiency, 
the saving per year can be observed. 
The Elliott-Lysholm runs with efficien- 
cies in the upper range, and due to the 
absence of rubbing surfaces within the 
air chamber there appears no reason 
why time sheuld show detrimental ef- 
fects. Also, by operating over the rela- 
tively flat portion of the curves shown 
on Fig. 8, even partial load conditions 
or low speed operation does not show 
evidence of expensive losses. 


@ Conclusion. Gas compression ma- 
chines are today more than the second- 
ary auxiliaries of their varied process 
application. Unless carefully selected, 
space, weight, and power can be un- 
necessarily wasted. Although an early 
realization of the gas turbine was pri- 
marily retarded for want of suitable 
metals, the successful gas turbine cycle 
was dependent on elevation of existing 
compressor efficiencies. Similar situa- 
tions must exist with many process in- 
dustries where compression machinery 
can be accredited as an appreciable per- 
centage of the overall power picture, 
or conceivably, desired flow, pressure, 
speed requirements cannot be met with 
existing compression machinery. 

The Elliott-Lysholm is contributing 
characteristics in a new combination, en- 
larging the scope and reducing the limi- 
tation formerly associated with compres- 
sion machinery. 


References. 


“The Elliott-Lysholm Supercharger,” Alf Lys- 
holm, Ronald B. Smith, and W. A. Wilson, SAE 
Journal, Vol. 51, No. 6, June, 1943, p. 193. 

““A New Rotary Compressor,” A. J. R. Lys- 
holm, Inst. of Mech. Eng. Journal & Proceed- 
ings, Vol. 150, No. 1, November, 1943, p. 11. 

“Fundamentals of the Elliott-Lysholm Com- 
pressor,” William A. Wilson and John W. 
Crocker. Presented ASME annual meeting, New 
York, New York, November 29, 1945. 





Standard acquires fleet 


The acquision of its own fleet for op- 
eration in the New York harbor area 
has been announced by Standard Oil 
Company of New Jersey. The company 
has purchased 6 tugs and 19 barges with 
carrying capacities ranging from 5000 
to 30,000 bbl. Previously, the company 
contracted with outside carriers to trans- 
port all its products to its affiliates’ ter- 
minals, dealers, and consumers. 
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4 HEN the fluid is thick and the location inconvenient, 
J, you need Sicr-Gcath Screw Pumps. They are practically 
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4 less operation per. mits installation where deep foundations are 
Be impossible. Having cnly two moving parts, they require little 
maintenance. Highly efficient over a broad flow range, Sier- 
Bath Serew Pusmps are less affected by varying head pressures. 
+" They were the first screw pumps to incorporate needle 
~ bearings es standard design. Removable liners may be 
a specified. Write for bulleti: 
- SIER-BATH GEAR CO. [N¢., 9260 Hudson Blvd., North Bergen, N. J. 
PUMPS: 
P- Acetates— 
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U.S. PRODUCES RECORD sayy 
QUANTITY OF HELIUM 


PD isciosine figures on helium produc- 
bor, former Secretary of Interior Harold 
L. Ickes said that the U. S. Bureau of 
Mines plants in the last 5 fiscal years 
produced 370,787,000 cu. ft. of helium, 
or enough to inflate more than 600 pa- 
trol and scout blimps of the largest and 
latest type used by the Navy to wage 
war on Nazi submarines. 

The Bureau’s wartime helium output 
also would provide enough of this gas 
to inflate a fleet of more than 50 of the 
huge rigid-type dirigibles of the Graf 
Zeppelin II or Hindenburg class. 

During the first World War when 
helium was little more than a laboratory 
curiosity, 3 smal] American plants pro- 
duced a total of only 200,000 cu. ft. of 
helium. None of this reached Europe, 
although about 147,000 cu. ft. of gas 
in cylinders was awaiting shipment at 
an American port when that war ended. 

The largest portion of the 1941-45 
production went to the United States 
Navy for inflating the blimps used in 
coastal patrol and for convoy escort 
duty, but considerable volumes also were 
supplied to the Army, the Weather Bu- 
reau for use in meteorological balloons, 
and to medical, scientific and commercial 


users. 


The Christmas tree at the discovery 
well of the Rattlesnake gas field. the 
Navajo No. 1 helium gas well in New 
Mexico. This discovery led to the 
building of the Navajo plant. 


Military and non-federal demands for 
helium reached their greatest peak in 
history during December, 1943, when 
Bureau plants shipped 14,608,700 cu. 
ft. of the gas in cylinders and special 
tank cars. In the same month, the first 
of many all-time production records was 
established, the 3 plants in operation ex- 
tracting 14,221,200 cu. ft. of helium. 

This monthly output was surpassed 
only once—in September, 1944—when 
4 plants of the Bureau extracted 14,- 
297,700 cu. ft. of helium to set the high- 
est monthly production record through- 
out the war. 

Slightly more than a quarter of a cen- 
tury ago, helium was produced at a cost 
of about $2,500 per cu. ft. by then known 
laboratory methods, but during the war 
the gas was produced for considerably 
less than a cent per cubic foot. 

The Bureau of Mines, since 1925 the 
sole government agency charged with 
helium production, operated extraction 
plants at Amarillo and Exell, Texas, at 
Otis and Cunningham, Kansas, and at 
Shiprock, New Mexico, during the war. 
The Amarillo plant was supplied from 
the Government-owned 50,000-acre Cliff- 
side gas field and the Shiprock plant 
tapped a Federally-controlled gas field, 
whereas the other plants extracted he- 
lium from privately-owned natural gas 
going to industrial markets. 

In releasing helium production fig- 
ures compiled by Dr. R. R. Sayers, di- 










ME 























iP i 3 i 





~~ 
A Bureau of Mines drilling crew 
sinks a bit toward a reservoir of he- 
lium-bearing gas more than a mile 
below the surface. The derrick is 175 
ft. high. In the right background is 
New Mexico’s rugged Shiprock ris- 
ing 1800 ft. above the plain. It is 
three miles from the drilling rig. 


rector of the Bureau of Mines, Ickes 
also disclosed that the United States had 
ample “insurance” against any interrup- 
tion in the steady flow of the gas to mil- 
itary and Federal agencies and to med- 
ical, scientific and commercial groups. 
This was the Shiprock, New Mexico. 
plant, which was maintained in standby 
operating condition after its test run in 
March, 1944. Named in honor of the 
Navajo Indian tribes of New Mexico, this 
plant was ready to resume production 
if any of the other units broke down or 
if unexpécted demands required addi- 
tional helium that the other plants could 
not supply. 


Four new helium extraction plants 
were built and existing production facili- 
ties at Amarillo were expanded by the 
Bureau in the short space of 3 years un- 
der a $16,000,000 expansion program 
launched soon after this country was 
forced into war with the Axis nations. 
Long experience in helium production 
and the perfection of more efficient ex- 
traction equipment enabled Bureau per- 
sonnel not only to build the new plants 
in a comparatively short time, but also 
to reduce costs of production to the low- 
est point in history per 1000 cu. ft. of 
helium. 

When Hitler invaded Poland in Sep- 
tember, 1939—more than a year after 
Germany was denied the right to buy 
American helium—the Bureau had in 
operation only the Amarillo plant, which 
had been built in 1929 and had sup- 
plied domestic needs for more than a 
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decade. The outbreak of war in Europe 
and the intensified preparedness pro- 
gram of our own country caused many 
upward revisions of military estimates 
for helium, and the need for additional 
production facilities was foreseen many 
months before the United States entered 
the war. 

Tentative plans for expansion, how- 
ever, were altered greatly after the Jap- 
anese attack on Pearl Harbor and speci- 
fications for the proposed plant at Exell, 
Texas, were revised to include additional 
helium separators. At the same time, en- 
largement of the Amarillo plant was pro- 
posed. 

For the first 15 months of the war, 
during the construction of the Exell 
plant, the Amarillo plant bore the full 
burden of production. The first units at 
Exell started producing in March, 1943, 
and for several months following, while 
construction was rushed on other plants, 
the Amarillo and Exell operations were 
pushed far beyond their rated capaci- 
ties to meet the demands for helium. 

In July, 1943, the Amarillo plant 
reached its all-time monthly peak out- 
put of 4,617,900 cu. ft.—more.than 50 
per cent above its rated capacity. In the 
same month, the Exell plant produced 
7,318,000 cu. ft., but this record output 
was eclipsed 3 months later, in October, 
1943, when the yield was 8,238,800 cu. 
ft.—more than 60 per cent above rated 
capacity. 

The Exell plant now is the largest 
helium development operated by the Bu- 
reau and in the first 8 months of service 
this plant had produced more helium 
than the original helium plant at Fort 
Worth, Texas, had extracted in its entire 
life of about 8 years. The daily rate of 
production at Exell exceeded the total 
quantity of helium produced during the 


first World War. 
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Aerial view of the largest Bureau of Mines helium plant at Exell, Texas, a 
few miles north of Amarillo in the Panhandle. Storage tanks, compressor 
buildings, carbon dioxide removal towers and other facilities are shown. 


Water tower and carbon dioxide removal equipment of the Exell plant. 














A decompression chamber used 20 years ago to experiment with helium- 
oxygen mixtures in alleviating the hazards of the “bends” in deep-sea diving 
and tunnel work. Improved models are now in use. When coming out of water, 
the diver spends a short time in this chamber, where nitrogen is replaced by 
helium gas to create a synthetic atmosphere. 


The heavy burden placed on the Texas 
plants was relieved in October, 1943, 
when the second new plant, at Otis, Kan- 
sas, was placed in operation and imme- 
diately performed above its rated ca- 
pacity. By January, 1944, when the Cun- 
ningham, Kansas, plant began to pro- 
duce, the demand for helium had de- 
clined and this plant was not called upon 
to operate immediately at a high rate, 
but in September, 1944—the all-time 
record production month—this plant con- 
tributed 4,243,200 cu. ft. of gas, exceed- 
ing its rated capacity by 5 per cent. 

When the Navajo plant was ready for 
operation in March, 1944, the other 
plants were meeting all requirements 
and it was decided that this unit should 
be operated for a trial period only until 
its output was needed. The plant per- 
formed satisfactorily during a test run 
of 18 days, producing 2,243,400 cu. ft. 
of helium, which was transported by a 
specially-built 90-mile pipe line to Gal- 
lup, New Mexico, for loading into tank 
cars. 

Largely because of the successful 
Navy campaign against submarines, 
which had menaced Allied shipping in 
the Atlantic, military requirements for 
helium declined during October, 1944, 
and production dropped to about 10 mil- 
lion cu. ft. monthly and continued at 


° 150 


about that rate until VE-Day in May, 
1945. 


Even before the defeat of Germany, 
however, a surplus of helium was accu- 
mulating and as a conservation move, 
this excess gas was piped back into the 
ground at the Government-owned Cliff- 
side field near Amarillo. A 32-mile pipe 
line linking the Exell and Amarillo 
plants with the Cliffside field was placed 
in operation in January, 1945, and in 
the first year after its opening, more 
than 35 million cu. ft. of helium was 
placed back into the field for future use. 

With the elimination of the subma- 
rine danger in the Atlantic after the de- 
feat of Germany and improved condi- 
tions in the Pacific, the wartime job of 
producing helium was virtually com- 
pleted and production activities at the 
Cunningham and Amarillo plants were 
suspended in July, 1945. Since then, 
current needs have been supplied by the 
Exell and Otis plants. 

The Amarillo plant is being main- 
tained in standby condition for imme- 
diate resumption of production on short 
notice, but the war-built Cunningham 
plant has been dismantled and the equip- 
ment utilized in other Bureau plants or 
by other Government agencies. The Ama- 
rillo plant, however, ‘continues as the 


headquarters for an expanding helium 
research program. 


Two of the Navy’s standard type pat- 
rol blimps set a 1900-mile nonstop rec- 
ord for nonrigid airships in the summer 
of 1944 by flying to the Mediterranean 
area from Newfoundland to join 6 other 
nonrigid type craft dispatched for anti- 
submarine and convoy duty. The blimps 
were instrumental in ending the threat 
of submarines sneaking into the Med- 
iterranean through the Straits of Gi- 
braltar. 

Helium has been used since 1921 in 
American Naval blimps and Army bal- 
loons and its use by the Weather Bureau 
and in medicine and commercial proc- 
esses has increased steadily in recent 
years. Aside from its important wartime 
service to the Navy and Army, helium 
assisted the Weather Bureau in charting 
high altitude currents for stratosphere 
flights, opened up new fields in mag- 
nesium-welded fabrication of heavier-' 
than-air craft, enabled divers to go to 
the greatest depths they ever reached 
below the surface of the sea, and relieved 
human suffering by alleviating certain 
respiratory ailments and caisson disease, 
commonly known as “the bends.” 

In summing up helium production ac- 
tivities during the war, Ickes declared: 

“The Bureau of Mines has performed 
a task which takes front rank in war pro- 
duction. The Bureau helium plant work- 
ers, who necessarily had to maintain a 
24-hour day, seven-day week vigil in ex- 
tracting this precious gas, deserve a last- 
ing vote of thanks for their faithfulness. 

“Without such a staff vitally interested 
in meeting demand and keeping opera- 
tions moving with a minimum of break- 
downs, this Nation could not have shared 
such an outstanding record. Even a tem- 
porary breakdown in the helium output 
might have been the cause for the sink- 
ing of an Allied ship in the Atlantic. 

“It was Rear Admiral Charles E. 
Rosendahl, present chief of the Naval 
Airship Training and Experimental 
Command at the United States Naval 
Air Station, Lakehurst, New Jersey, who 
recalled several months ago that the 
Navy’s blimp ‘watchdogs’ had maintain- 
ed in World War II their enviable rec- 
ord established during the first World 
War and as a result not a single one of 
the thousands of ships under escort by 
blimps has ever suffered a successful 
attack by a submarine. 

“This achievement alone is sufficient 
to make the helium workers proud, but 
more than that, they have insured the 
United States a monopoly on helium for 
a long time to come and already millions 
of cubic feet of the gas are going back 
into the Cliffside reservoir for peace- 
time use. 

“Three of the Bureau’s plants—Ama- 
rillo and Exell, Texas, and Otis, Kansas 
—were awarded the Army and Navy E 
during the war and workers of the Cun- 
ningham, Kansas, plant were in line for 
this merited honor when the war ended 
and production declined. In my estima- 
tion, they, too, have received the E 
Award from a grateful Nation.”", % * 
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Cathodic Protection in the Refinery 


By D. HOLSTEYN, Shell Oil Company, Inc. 


WDuric the first years of construction, 
pipe line systems in the Houston Re- 
finery of the Shell Oil Company, Inc., 
had protective coat- 
ings applied in or- 
| EXCLUSIVE | der to combat soil 
corrosion. These 
protective coatings were omitted in the 
latter part of 1933, and since that time 
for the most part pipe lines have been 
laid without any protective coatings. 

Chemical contamination of the soil ac- 
celerated the normal rate of attack, and 
soon leaks made their appearance. A 
rapid increase of leaks during 1938 war- 
ranted a corrosion survey that revealed 
a serious condition, which was attributed 
to electrochemical action. 

Cathodic protection, an electrical 

method for minimizing or preventing soil 
corrosion, was recommended. During 
the years 1939 and 1940, a few experi- 
mental cathodic units were installed in 
order to study their effects on corrosion, 
their behavior and their economics. It 
was found that the method could defi- 
nitely and economically be applied on 
an intricate pipe line system, such as is 
commonly found in refineries. 
@ Cathodic unit design. A study of 
papers published on the subject of cath- 
odic unit design for single pipe lines 
across country gave some idea of how 
to approach the problem. Data ob- 
tained from the experimental units, how- 
ever, indicated that the conventional lay- 
out of a ground bed for a single, long run 
of pipe line could not easily be applied 
to an intricate pipe line system. Because 
such a system varies in pipe diameter 
from ¥% in. to 30 in., placed at different 
elevations, crossing and paralleling each 
other at distances from a few inches to 
several feet, and because there is limited 
space in the refinery for ground bed 
locations, the necessary protective poten- 
tials between soil and pipe varied in the 
extreme due to a shielding effect among 
the lines. This shielding resulted in 
overprotection for some areas of the 
lines, whereas insufficient protection 
existed for others. An even distribution 
of protective potentials can theoretically 
be obtained ‘by inserting resistances at 
the proper point in the electrical cir- 
cuit, but this has not proved practical. 

An alternate method for accomplish- 
ing an even distribution of the protective 
potentials involves proper arrangements 
of the anode or ground bed layout and 
must take into consideration the con- 
ductivity of the soils, the electrical re- 


‘References will be found at end of article. 
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Discussion of costs 
and results of in- 
stalling equipment 
to combat corrosion 
in Gulf Coast plant. 











sistance of the surface of the lines, and 
the geometrical relations between the 
anode and the underground lines. 

In facilitating a more convenient 
method of multiple anode system design, 
other than by the costly trial-and-error 
method, curves pertaining to the be- 
havior of a ground rod and a series of 
ground rods, discharging current to 
earth, were plotted as shown in Fig. 
4.1, 2,3 These graphs show that the re 
sistance to ground may be manipulated 
by the length and the diameter of z 
ground rod as well as by the number of 
rods and the spacing between them. 
Also, the approximate economic balance 
of increasing the number of rods with 
a resulting saving in the cost of ground 
bed renewals and lower power cost is 
illustrated. Often the design of a cathod- 
ic unit calls for 3 or 4 separate ground 
beds, totaling 30 to 40 ground rods and 
operating from one rectifier. 

The ‘resistance to earth, with respect 
to each leg of the ground bed system, 
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can be calculated from these graphs so 
that no resistors are necessary for con- 
trolling the required current discharge 
to earth for each leg of the ground bed. 
Referring to curve A, Fig. 4, the resist- 
ance to earth of a vertical anode for a 
given length and diameter, placed in 
uniform soil of 1000 ohms/cc, may easily 
be read on the vertical axis. 


For horizontal anodes the resistance 
may be read from curve B. 


When a number of vertical anodes, 
electrically interconnected in parallel, 
are forced to discharge current to earth, 
the total resistance to earth cannot be 
calculated according to the parallel cir- 
cuit formula. An additional resistance 
is introduced by the capacitance effect 
of the earth and this effect is governed 
by the length and the diameter of the 
— as well as the distance between 
them. 


The capacitance effect is the combined 
electrostatic capacity in free space of 
the anode and its image above the sur- 
face of the ground, completing a sphere, 
whose capacitance is numerically equal 
to its radius. There is no means known 
for computing the exact value of the 
electrostatic capacity, but an approxi- 
mation is given by the equation shown 
on curve C of Fig. 4. The references 
cited in the bibliography also show that 
if the radius of the anode hemisphere 
and soil resistivity are known, the resist- 
ance to earth at any distance from the 
hemisphere can be computed. Also, it 
is possible to calculate the distance at 
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which the resistance equals any percent- 
age of the total. 


The per cent of the resistance of one 
anode for a number of anodes spaced a 
given distance apart may be readily in- 
terpreted from curve D of Fig. 4. 

For example, it is desired to know the 
total resistance of 4 ground rods or an- 
odes 8 ft. long, 5 in. in diam., placed in 
a soil of 2000 ohms/ce and spaced 10 
ft. apart. The resistance of one such 
ground rod from curve A of Fig 4: 


2.64 ohms 2000 ohms 


1000 ohms 


The radius of the rod’s hemisphere 
from curve C = 2 ft. The distance be- 
tween rods is thus: 

10 ft. : 
9 Th. 5 hemispheres 

From curve D, the line indicated by 
the number 5 on the horizontal axis is 
followed upward until it intersects the 
curve of the required number of anodes, 
in this case 4 anodes. The per cent re- 
sistance of 1 anode is read on the ver- 
tical axis as 32 per cent of the value read 
on curve A. The total resistance is thus: 


= 5.28 ohms 


5.28 ohms x 32° 


100 


If the spacing between anodes had 
been 100 ft., equaling 50 hemispheres, 
the per cent resistance of one anode 
would read 26 per cent or a total resist- 
ance of: 


5.28 ohms X 26 = 1.37 ohms 
100 


If a resistance to earth of approxi- 
mately 0.25 ohm is desired, under con- 
ditions as stated in the above example, 
the number of anodes necessary to ob- 
tain this resistance may be read from 
curve D Fig. 4. As the desired resistance 
(0.25 ohm) is approximately 5 per cent 
of the resistance of 1 anode (5.28 ohms), 
the point of intersection at 5 per cent in 
the vertical axis and 5 hemispheres on 
the horizontal axis indicates a total of 
24 anodes. 


From laboratory investigations and 
experiences from cathodic unit installa- 
tions, approximately 3 milliamperes per 
sq. ft. of bare line are required to pro- 
duce necessary protective potentials in a 
soil of about 1000 to 1500-ohm resist- 


= 1.69 ohms 
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ivity. For lower resistance soils, current 
densities of 5 to 10 milliamperes per sq. 
ft. of bare pipe may be necessary, where- 
as 1 milliampere per sq. ft. may be suf- 
ficient for soils of 3000 to 5000-ohm 
resistivity. 

If an area is to be placed under cath- 
odic protection, usually the “hot spots” 
or corroding areas and soil conditions 
are known from data accumulated by 
bell hole inspections or leak records, or 
from corrosion surveys.” The geographi- 
cal layout of the underground structures 
may be obtained from available refinery 
prints and the area of piping in ques- 
tion may be calculated. 

If the above-named conditions are 
known, a rectifier may be designed for 
the necessary voltage and current re- 
quirements based on the number of 
anodes used. The rectifiers are sized 
about 30 per cent over the theoretical re- 
quirements to allow for increase in re- 
sistance of the ground bed due to deter- 
ioration and for the expansion of the 
ground bed, should it become desirable. 
@ Power equipment. The equipment 
used as a source of power must be able 
to supply large currents at low voltages, 
be economical to operate, and require a 
minimum of attention and maintenance. 
The power may be supplied by motor 
generators, windmill generators, bat- 
teries, or various types of rectifiers. 

Motor generators are the most efficient, 
but require considerable attention and 
maintenance. 

Windmill generators are dependent on 
weather conditions and are not consid- 
ered satisfactory for refinery use. 

Storage batteries are expensive, have 
a limited power output and require con- 
siderable attention. 

Zine or magnesium, electrically at- 
tached to the pipe, has not been used 
so far in the refinery. 

Copper oxide rectifiers of different 
models serviced by the refinery mains 
of 440 volt or 220 volt single phase, have 
been used throughout. These include the 
fan-cooled, the self-cooled, and oil-im- 
mersed models. The last is the most suit- 
able for refinery use, the elements are 
free from atmospheric corrosion attacks, 
and they are rugged and dependable. 

@ Cost and results of the installations. 
At present there are 26 cathodic units * 
in operation and more installations are 
to be constructed. The cost per installa- 
tion varies from $80 to $1200. The aver- 
age capacity per unit in use is 10 volt— 
50 amp. d.c.—and may protect an area 
from 10,000 to 25,000 sq. ft. of bare line 
pipe, depending upon the geographical 
layout of the lines in the area to be pro- 
tected and soil conditions. The annual 
operating cost has averaged $200 per in- 
stallation per year including supervi- 
sion, repairs, renewals to ground beds, 
and power cost. 

Fig. 1 shows the effects of 2 cathodic 
unit installations upon the leak fre- 
quency of 10 parallel lines, varying in 
size from 4 in. to 12 in. The lines are 
spaced approximately 1 ft. apart, differ 
slightly in elevation, and do not have 
protective coatings. The soil is contami- 
nated with chemicals and refinery wastes. 
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American industry flows through fairbanks valves 


























Union Bonnet Bronze Gate Valve 
for 200 Ibs. Steam, 400 Ibs. Water, 
Oil and Gas Pressure (Non-Shock) 


While no picture can do full justice to rugged- 
ness of design and construction, the big cut- 
away view gives you at a glance the most 
important features of a widely applicable valve 
suited for severe operating conditions in proc- 
essing and other work. 


OP id ads y 
TELL EL ELT 


Sm @ & ww Union bonnet construction provides for 
easy dismantling and reassembly where 
frequent cleaning or inspection is neces- 
sary. Threads on outside of body are not 
subject to attack by fluids in line. 


Ques me me om ee Heavy octagonal bonnet nut holds radial 
body bonnet joint in pressure-tight align- 
ment. 


TERUG 


go we Nickel alloy wedges and renewable seat 

»” rings provide extra long service through 
hardness and resistance to corrosion under 
pressure. Valve may also be had with in- 
tegral bronze seats. 


This valve is furnished with rising or non-rising 
stem. Low in maintenance cost, this 200 lb. 
bronze gate valve is typical of the Fairbanks 
line of bronze, iron body, and all-iron valves. 
Write today for further information. 





' S 

™fairbankse © 
Cc " i 
393 LAFAYETTE STREET, NEW YORK 3, N. Y. 


520 Atlantic Ave., Boston 10, Mass. 748 M & M Bidg., Houston 2, Texas 15 Ferry St., Pittsburgh 22, Pa. 


7 IT’S WORTH LOOKING INTO BY EVERY INDUSTRIAL DISTRIBUTOR interested in a feature-crammed profit-building valve 
: 7 age item “made to order for orders” . . . strongly backed by the long-established name of a well-known manufacturer. ca 
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FIG. 4. 
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CALCULATED 
VERTICAL GROUNDROD BURIED IN 
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RADIUS OF HEMISPHERE OF GROUNDROD = THE 
COMBINED ELECTROSTATIC CAPACITY IN F 
SPACE OF THE ELECTRODE AND ITS IMAGE 
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CURVE C 


CURVE D 
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CALCULATED RESISTANCE TO EARTH OF 
HORIZONTAL GROUNDROD BURIED 3 FT. DEEP 
IN UNIFORM SOIL OF 1000 OHM CM RESISTIVITY 


PERCENT RESISTANCE OF ONE GROUNDROD 


NUMBER ON CURVES IS NUMBER OF RODS IN PARALLEL 
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DISTANCE BETWEEN GROUNDRODS IN EQUIVALENT HEMISPHERES 
P = Earth resistivity ohm cm. 
= Length of rod in.cm. 
d = Diameter of rod in cm. 


S$ = Depth of horizontal rod in cm. 
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LENGTH ) {ZONTAL GROUNDRODS 


Ry = Resistance to earth of vertical groundrod. 

Ry = Resistance to earth of horizontal groundrod. _ 
Ra = Resistance in per cent of one vertical groundrod. 
A = Radius of hemisphere of vertical groundrod. 

A; = Distance from center of hemisphere to which 


Ry is computed. 





Equations by H. B. Dwight. 


n = Number of rods in parallel. 








the moisture content averages 35 per 
cent, the pH value varies from 4.5 to 5.5, 
and the resistivity changes from less 
than 100 ohms/ccm. to 600 ohms/ccm. 

Fig. 2 shows the results of 5 cathodic 
units for an area containing 18 parallel 
lines and 14 cross lines. The lines vary 


in size from 2 in. to 30 in., are irregu- 
larly spaced and differ in elevation by 
31% ft. The lines do not have protective 
coatings. The soil is a dark loam mixed 
with yellow and blue clay, contaminated 
with refinery wastes, chemicals, and oil 
cokes. The pH value varies from 4.5 to 7 





matter in the bowels of the earth. 


geological past. 





Atomic methods for increase of petroleum 


A group of Massachusetts Institute of Technology scientists in a report 
to the American Chemical Society offered laboratory evidence in support 
of a theory that crude oil is formed by the radioactive transformation of 
familiar organic substances—brought about by atomic bombardment of 


That most petroleum originates in the remains of plants and animals 
that have been deposited on the ocean bottom and have then been buried 
by layers of mud and sand is the generally accepted theory on how petro- 
leum is formed in the earth. This would mean that the rich oil deposits of 
Texas, Oklahoma and other states originated in inland seas in the dim 


If the MIT investigators’ hypothesis proves sound, it would mean a revo- 
lution in seeking oil and would make fabulous additions to oil supplies. 








» 158 


and the resistivity from 300 ohms/ccm. 
in spots to 10,000 ohms/ccm. in other 
places. 

Fig. 3 illustrates the effect of one unit 
upon 37 parallel lines, varying in size 
from 2 in. to 12 in. The lines are evenly 
spaced, have only a slight difference in 
elevation, and do not have protective 
coatings. The soil consists of a dark loam 
mixed with blue and yellow clay and 
varies in pH value from 6 to 8 and the 
resistivity from 1400 ohms/ccm. to 8000 
ohm/ccm. 
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QUALITATIVE ANALYSES of feeds and products 
from all pilot runs are continuously performed in 
the Analytical Laboratory. Here, physical and chemical 
properties and other pertinent factors are assessed and 


MOTOR FUEL COMPONENTS are engine tested. 

Operating as an adjunct to the Analytical Labora- 
tory, test engines measure octane rating and lead suscep- 
tibility of gasolines. Gaseous components are analyzed 
in the Mass Spectrometer. Catalyst structure is continu- 
ously studied in X-Ray diffraction equipment. The 
comprehensive findings obtained from such modern ana- 
lytical instruments form an important part of the com- 
plete report of the Analytical Laboratory. 
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carefully charted. When combined with utility statistics, 
operating conditions, and volume of yields from the 
pilots themselves, these data form a thoroughly sound 
basis for the final analysis by process engineers. 


HERE THE FACTS ARE TABULATED. And then, in 

the Process Design and Economics group, the com- 
plete data of the refiner’s proposed and present refinery 
operations are weighed, with reference to specialized 
local costs —labor, utilities, transportation — and the 
specialized price structure for products in the proposed 
areas, both as of today and the foreseeable future. From 
this weighing of data comes a dependable, documented 
recommendation on which action can be safely taken. 
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'T we advantages of refrigeration in nat- 
ural gasoline absorption plant operations 
do not seem to be as generally appre- 
ciated as is justified. We are at a loss to 
understand the reason for this since re- 
frigeration units have been used in a few 
natural gasoline plants for a number of 
years. The literature is also reasonably 
complete on the theoretical design’ and 
advantages? of a modern unit. It does 
appear, however, that a more detailed 
study of the practical design, operating 
problems, and actual data may serve to 
emphasize the value of refrigeration in 
a modern low pressure absorption plant. 

In California there now seems to be a 
very definite interest developing in this 
type of unit. Possibly this is the normal 
reaction that may be expected as a re- 
sult of the installation of at least 3 re- 
frigeration units in existing low pressure 
absorption plants during the last year 
and the inclusion of such a unit in a new 
plant that is now being constructed. 
These existing refrigeration units have 
all proved extremely economical to in- 
stall and are efficient and simple to op- 
erate. It is therefore natural that the in- 
terest in this type of operation will grow 
as this information is appreciated. For 
the same reason additional installations 
of refrigeration units should be expected 
in the near future. The writers have been 
directly interested in 2 of these recent 
refrigeration plant installations and 
their actual design and operation is the 
real basis of this paper. 


We will limit our consideration to the 
use of propane as a refrigerant and to 
the application in low pressure absorp- 
tion plants with absorber pressures of 
less than 100 lb. per sq. in. Propane has 
the advantage of being inexpensive, read- 
ily available, and of high refrigerating 
efficiency. Operating pressures are above 
a vacuum that precludes air contamina- 
tion and all pressures allow reasonable 
pipe line sizes without serious pressure 
drops. 


The advantages of refrigeration are 
not alone due to the reduction in vapor 
pressures but also the fact that the heav- 
ier fractions are reduced to a relatively 
greater extent than are the lighter hy- 
drocarbons below the butanes. As a re- 
sult there is a greater spread of vapor 
pressures between the various hydrocar- 


“Presented at California Natural Gasoline As- 
sociation January meeting. 

JAI three writers are connected with Signal 
Oil and Gas Company. R. W. Heath is vice pres- 
ident in charge of gas department; J. B. Taylor, 
Jr., is assistant superintendent of gas depart- 
ment, and P. W. Hill is senior gas engineer. 
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PRACTICAL REFRIGERATION 


for 


NATURAL GASOLINE PLANTS* 


bons at the lower temperatures. This re- 
sults in better separation of the fixed 
gases from the fat oil tank and wher. 
ever colder temperatures are developed. 
An example of this condition is shown 
on the accompanying curve (Fig. 1) 
showing oil temperatures against in- 
creased absorption below 80°F. in terms 
of increased oil rate to obtain equivalent 
results. From this curve it can be found, 
for example, that by lowering the oil 
temperature from 80° to 55°F. that this 
is equivalent to a 50 per cent increase 
in oil rate at 80°F. insofar as the bu- 
tanes are concerned but only 35 per cent 
for propane, 24 per cent for ethane, and 
17 per cent for methane. This advantage 
of selective absorption is not available 
by the other means of increasing plant 
capacity such as increased oil rate, light- 
er mol weight oil, or increased pressures. 

The costs of installing a refrigeration 
unit capable of subcooling the lean ab- 
sorption oil by 25°F. are small in terms 
of equivalent oil rate and it would ap- 
pear that such a unit might easily be 
justified in a new plant. This would be 
especially true where the volume of gas 
to be treated may be expected to remain 
relatively constant and the prospects of 
future additions to the plant to be un- 
likely. It is also true where poor condi- 
tions of atmospheric cooling are obtain- 
ed that would require an oil circulation 
that could not be justified when com- 













By R. W. HEATH, 
J. B. TAYLOR, JR. 
and P. W. HILLt 





pared with the corresponding costs of 
using a lower oil circulation and install- 
ing propane refrigeration to procure the 
same results. Where future expansion 
seems likely, it would appear reasonable 
to design the plant with the thought that 
refrigeration might be added later. 

Benefits of refrigeration are more 
easily appreciated in existing plants 
where it is necessary to increase the plant 
capacity for the purpose of extracting 
additional light hydrocarbons or to re- 
gain a plant efficiency that has been re- 
duced due to additional load. Under 
these conditions the costs of installing 
the additional equipment for the neces- 
sary oil circulation (and additional plant 
units) can usually be shown to be much 
greater than the corresponding cost of 
installing a refrigeration unit to accom- 
plish the same results. In addition the 
actual installation of a refrigeration unit 
is a simple problem and can be accom- 
plished without the usual interference 
with the existing plant units. Our studies 
indicate that the additional refrigera- 
tion to increase the plant capacity by 50 
per cent could be installed in our plants 
for about one-half the cost that would 
have been required by a relative increase 
in oil rate. 

In addition to the savings in first costs 
for a refrigeration system cooling the 
lean absorption oil, there is also a very 
definite savings in operating costs. The 


FIG. 1. OIL TEMPERATURES VS. EQUIVALENT OIL RATE. 
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fuel requirements of a refrigeration sys- 
tem are practically limited to the engine 
fuel that is nominal, whereas the fuel 
required to both heat and pump in- 
creased quantities of absorption oil would 
amount to considerably more. Also, the 
other operating and maintenance costs 
are low in comparison with the costs for 
the additional boilers, stills, pumps, ex- 
changers, and their auxiliaries. 

Refrigeration units can be designed to 
maintain minimum oil temperatures 
where the plant is overloaded and can 
utilize the lowest temperatures that can 
be obtained in cold weather. When the 
temperatures that can be obtained under 
this arrangement are lower than neces- 
sary or when freezing or hydrate forma- 
tien occurs, a back pressure valve, or 
temperature operated motor valve can 
be installed in the vapor line from the 
chillers. In cases where constant plant 
operating conditions are desired, a tem- 
perature controllor on the oil will be 
useful. This may be especially true when 
the existing absorption plant is over- 
loaded at some one point such as the 
stabilizer. In such a case a controlled oil 
temperature may help maintain uniform 
vapor volumes and quality of products 
that would smooth out these plant opera- 
tions. 

In fact, the refrigeration unit comple- 
ments the absorption unit unusually well, 
for it supplies the maximum cooling 
when the atmospheric cooling is the 
poorest. When the atmospheric cooling 
is less efficient and the temperature of 
the lean absorption oil to the refrigera- 
tion system is relatively high there is an 
increased temperature difference between 
the oil and the propane that results in 
increased cooling. This additional cool- 
ing in turn increases the volume of vapors 
to be handled by the ‘compressor and 
therefore raises the propane pressure 
and temperature but not sufficiently to 
entirely offset the increased cooling. The 
fact that the compressors are more ef- 
ficient with a higher intake pressure is 
advantageous to increased refrigeration. 
A compressor with clearance pockets 
has a still higher ratio of efficiency at 
higher intake pressure. The resulting 
lowered compression ratio allows its 
greatest advantage and maximum re- 
frigeration at those times when the ab- 
sorption plant, with its atmospheric cool- 
ing, is the least efficient. 

The refrigeration unit supplements 
the absorption plant in still others ways 
that are important although not so gen- 
erally appreciated. First, the fat oil en- 
tering the plant exchangers on its way 
to the preheater is proportionally lower 
in temperature as a result of refrigera- 
tion. This increases the mean tempera- 
ture difference within the plant oil to oil 
exchangers and lowers the lean oil tem- 
peratures to the plant coils. As a result 
these coils are required to extract less 
heat and a closer approach of the lean 
oil to the water temperature is realized. 
This reduced lean oil temperature may 
be very appreciable in plants that are 
overloaded as is often the case when 
new refrigeration units are to be in- 
stalled. On the other hand we have 
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FIG, 2. CONDENSER, PRESSURE-TEMPERATURE CURVES. 
TABLE 1—Propane analysis. 
A B K D E F 
Analysis, mol per cent 
CTE 2.10 0.30 7.00 0.00 0.15 0.10 
ass cain acacacaimans sad 7.35 0.51 14.41 0.00 0.19 Trace 
oR Sin a ccicasmececcreeiaave secre 7.69 2.88 2.67 0.04 2.33 1.23 
RES eee 82.70 95.95 0.86 98.54 96.95 98.30 
Nica saciasiacsspaamainers 0.16 0.36 0.44 1.03 0.38 0.37 
TOI 6 oivcccecccscccscws 0.00 0.00 0.39 0.00 Trace 
5 RS ee 100.00 100.00 100.00 100.00 100.00 
Specific gravity..............000005 1.421 1.531 1.551 
Remarks: 


A—Condenser accumulator vapor, 172 lb. per sq. in. abs. and 79 °F. 
B—Condenser accumulator liquid, 172 lb. per sq. in. abs. and 79 °F. 
Plant propane before any bleeding—vapors to compressor. 


K—Equilibrium constants, A/B. 
D—Liquid in chiller—lube oil removed. 


E—Condenser accumulator liquid, 162 lb. per sq. in. abs. and 79 °F. 
Plant propane after bleeding approximately 10 per cent off B. 


F—Plant propane from Signal Hill plant. 
Specific gravity taken by ‘Reeds alan 


ce. 
A to D samples procured at Huntington Beach before bleeding and E after bleeding. 








found relatively small increases in the 
4 load of the oil preheaters to the 
still. 

Also the residual dry gas content, that 
is due to the vapor pressure of the light 
fractions in the lean oil, is reduced*. 
With the lowered oil temperature and 
corresponding drop in vapor pressure, 
there is a smaller loss of gasoline in 
the dry gas. This same factor would 
allow the use of a lighter mol weight 
absorption oil and resulting increased 
absorption efficiency, for complete strip- 
ping in the plant still is not as essential. 

Still another advantage of refrigera- 
tion results from the lowered dewpoint 
of the dry gas and the reduced water 
vapor content. As a result there is 
usually no condensation in the dry gas 
fuel lines and this allows better per- 
fermance through decreased pressure 
drops and reduced corrosion problems. 

Another benefit lies in the fact that 
propane liquid can easily be made 
available for other services. These may 
vary from laboratory refrigeration, to 
air conditioning, to overhead conden- 


sation in a stabilizing column, or to wet 
gas cooling. Wet gas cooling is not too 
important in a low pressure plant be- 
cause higher exchange rates can be ob- 
tained on the oil side and it is generally 
economic to take the full subcooling at 
this point; however, for maximum re- 
frigeration wet gas cooling is definitely 
economic. 

The process design of a refrigeration 
plant is fundamentally very simple. By 
the use of some practical data the oper- 
ating conditions in a propane refrigera- 
tion plant can be found to a degree of 
accuracy well within the range of the 
basic assumptions of future operating 
conditions in the plant. We also believe 
that any natural gasoline plant can pro- 
cure a satisfactory propane refrigerant 
from their plant. 

When appreciable amounts of ethane 
and lighter contaminants are in the feed 
to the refrigeration system it is advis- 
able to vent sufficient vapor from the 
condenser accumulator to bring the re- 
frigerant down to a point of reasonable 
purity. This venting, or bleeding, is sug- 
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FIG. 3. MOLLIER DIAGRAM—“PLANT PROPANE.” 


gested in order to reduce the working 
pressures as well as the compressor 
horsepower. By limiting the probable 
discharge pressure the compressor cylin- 
der can be rated for greater capacity. 
As the vapor to be bled is at the bubble 
point, it can be shown that relatively 
small quantities of vapor need be re- 
moved, with the best results obtained by 
bleeding this equilibrium vapor slowly 
(see actual analysis data in Table 1). 
For any temperature, vapor should be 
bled until the pressure is reduced to its 
allowable maximum (Fig. 2). 

We call the’ propane refrigerant that 
reaches this vapor pressure limitation a 
“plant propane.” This is the type of 
material under consideration in this 
paper. Unless the propane feed is con- 
sistently very pure, the plant propane 
should represent an average propane re- 
frigerant. 

Another point that is important in 
considering the use of plant propane is 
the fact that the light ends in this re- 
frigerant are flashed upon expansion 
into the chilling unit at a greater rate 
than the propane itself. The bulk of the 
propane requires additional heat before 
flashing into the vapor phase. As a re- 
sult, there is a greater proportional cir- 
culation of these light ends than there 
is of the pure propane In actual opera- 
tion the analysis that is obtained at the 
intake to the compressors will show 
more of these light fractions than will 
be in the average propane in the chillers 
or in the system (Table 1). The extent 
of this condition is dependent upon the 
relative volume of propane in compari- 
son with the vapor space in the same 
system and to the rate of circulation of 
the refrigerant. A large system and a 
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light load could easily result in a cir- 
culation of much higher percentages of 
light ends than would be obtained at 
high circulation rates. The analysis we 
have used for plant propane takes into 
consideration the effect of the average 
rate of the circulation of these light ends 
and can be used for typical operations 
without unreasonable errors. 

From these analyses, previous curves 
and data, a practical Mollier diagram 
has been developed (Fig. 3) that has 
been adjusted for actual operating 
values. This enthalpy chart shows the 


amount of heat in a pound of the plant 
propane plotted against pressures, with 
lines of constant temperatures shown 
between the lines of saturated liquid and 
saturated vapor. These have been cor- 
rected for the light ends in the plant 
propane mixture so that they follow a 
curve of boiling points between the sat- 
urated liquid and vapor limits. From this 
diagram it is possible to determine the 
relative amount of heat and the pres- 
sures and temperatures that can be ex- 
pected at any point in the operation. The 
diagram will show the amount of heat 


FIG. 4. TYPICAL FLOW SHEET. 
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FIG. 5. SIGNAL HILL REFRIGERATION UNIT. From right to left the units 
are: Deoiler, raw gasoline chiller, propane surge tank, and oil chillers. 


to be removed in the condensers, the 
effective cooling available in the chillers, 
the theoretical horsepower of compres- 
sion, and many more important values. 
In fact, it will be the engineer’s “bible.” 


We are including a typical flow dia- 
gram for a refrigeration cycle on lean 
oil subcooling (Fig. 4). This is offered 
as a guide to the general nonmenclature 
and as a base for more detailed discus- 
sion on the design of various units. This 
flow diagram is not submitted with any 
recommendation that this arrangement 
is preferable to others. It is only one of 
several. For example, our condensers 
are fabricated pipe coils but actually 
open sections or a closed condenser 
would be just as suitable. Also, the run- 
down accumulator can be designed for 
greater capacity and allowed to take 
any fluctuations in the liquid propane 
in the system. In such a condition the 
level control would be on the chiller 
unit instead of the accumulator. It is 
important to study the condenser under 
conditions of poorest cooling to deter- 
mine the value of added surface against 
the horsepower of compression. The 
Mollier diagram will show the tempera- 
ture-pressure relationship in the conden- 
sers and the special curve (Fig. 2) 
should show these values even more 
clearly. This change in pressure with the 
condenser temperature must be used in 
determining the relative values of added 
surface and additional compressor capa- 
city. 

Oil chillers are generally constructed 
in one of two types. First, a chiller with- 
out any vapor space in it that operates 
in conjunction with a surge tank. Sec- 
ond, a type with a vapor space that al- 
lows a level to be maintained within the 
unit. In either case the size of the chiller 
should be balanced against the compres- 
sor capacity, for within reasonable eco- 
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nomic limits the same cooling can be ef- 
fected by either means. 

The lubricating oil from the compres- 
sor cylinders must be removed from the 
system before its volume builds up to 
the point that temperatures are affected 
or the liquid begins foaming. It is not 
felt to be economic to take any steps to 
remove the oil from the vapor at the 
compressor discharge because sufficient 
oil will probably get by and into the 
liquid propane to require its removal at 
this point. Actually a pure mineral lubri- 
cating oil offers no operating problem 
and a deoiler can easily be installed to 
accomplish its removal before any ex- 
cessive concentration is possible. A side 


stream of the oil or other material to 
be cooled may be used for heating, and as 
the cooling effect of the propane may be 
utilized, there is no economic reason for 
not designing the deoiler rather liber- 
ally. It must be remembered too that the 
lube oil level must be kept low, for the 
foaming oil will otherwise carry over 
with the vapors. 

It is felt that the utility and the de- 
sign of the superheater deserves more 
consideration than is generally accorded 
it. This unit not only superheats the 
vapor and prevents condensation during 
compression but at the same time the 
subcooling increases the refrigeration in 
terms of horsepower per unit of cooling. 
With an impure, or plant propane, there 
is an additional advantage that can be 
realized from this subcooling. A study 
of the enthalpy chart will show that sub- 
cooling the liquid will reduce the quan- 
tity of flash upon expansion and at the 
same time will also reduce the flash tem- 
perature of the plant propane. If the 
chillers are designed to take advantage 
of this reduced temperature, and the in- 
creased temperature difference that can 
result, greater refrigeration can be ob- 
tained without any change in operating 
pressures. This will increase the net 
refrigeration and offers some very in- 
teresting economic possibilities, espe- 
cially if the available horsepower as- 
signed to this service is limited. 

We believe that the complete unit 
should be designed for 250 lb. per sq. 
in. or the equivalent working pressure 
required for plant propane storage. 
Safety valve will be set to work at this 
pressure but except for fire they should 
never operate. With this allowable work- 
ing pressure even the engines can be 
shut down without the necessity of re- 
leasing any of the propane from the sys- 
tem. The knowledge that the failure of 
any of the controls, or of the compres- 
sors, cannot cause a hazardous condi- 
tion to materialize, allows a very healthy 


FIG. 6. HUNTINGTON BEACH OIL CHILLERS. The 39-in. by 65-ft. unit at 
left is the final oil chiller in series with the two 25-in. by 65-ft. chillers on the 
right. Deoiler, superheater and scrubber are between chiller units. 
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FIG. 7, HUNTINGTON BEACH PROPANE COMPRESSORS. 





FIG. 8. SIGNAL HILL SUPERCHARGER AND SCRUBBER. The surge tank 
actually serves as a scrubber in this plant so that this unit serves as a means 
of installing a float and the magneto ground. 


feeling of security on the part of all 
concerned. The cost of this added safety 
is nominal. 

Propane refrigeration units have been 
added to two of the Signal Oil and Gas 
Company’s low pressure absorption 
plants during the last year. At Signal 
Hill this allowed one plant to handle 
efficiently the wet gas previously treated 
in two plants. At Huntington Beach this 
addition was required to allow the plant 
to maintain its efficiency with the in- 
creased volumes of wet gas to be proc- 
essed. The two units are naturally séme- 
what similar in their flow (Fig. 4) but 
differ considerably in their construction, 
especially in the case of the oil chillers 


» we 


(Figs. 5 and 6). Both plants have chill- 
ers on the total plant production as it 
is being pumped into the raw feed tank 
for the stabilizer. In addition, the Hunt- 
ington Beach plant has a chiller on the 
natural gasoline and uncondensed 
vapors from the still run down con- 
densers (Fig. 9). ; 
Both plants better their estimated per- 
formance and have provided no unfore- 
seen operating problem or hazard. In 
fact, the only unusual condition that we 
have had in a year of operation was the 
result of the failure of the air supply 
to the level control on the accumulator 
at Huntington Beach. This allowed the 
motor valve controlling the expansion of 








the liquid into the chillers to stand wide 
open and allowed all the hiquid and a 
relatively small quantity of the vapors to 
pass into the chiller. The result was a 
small increase in the vapor load to the 
compressors and a decrease in the com- 
pressor discharge pressure of a few 
pounds, for full-condensation was not 
required. The higher propane pressure 
in the chillers raised the oil temperature 
a few degrees but not enough to upset 
the plant operation and no hazard re- 
sulted from this failure. 


A set of operating and performance 
data for both plants in included (Table 
2). In general these are in good agree- 
ment with the Mollier diagram. For 
further comparison a set of the enthalpy 
data for Huntington Beach is given: 








Compression 
Inlet vapor, 94 lb. 
abs. and 61°F. _. 296 B.t.u. per lb. 
Discharge, 174 lb. abs. 














— ins. 309 B.t.u. per lb. 
Work of 
compression ..—15 B.t.u. per lb. 
Condensation 
Inlet, 173 lb. abs. and 
a AP ._ 313 B.t.u. per lb. 
Oulet, 171 lb. abs. and 
85°F... 157 B.t.u. per lb. 
Heat of 
condensation — 156 B.t.u. per lb. 
Superheater 


Liquid in, 171 lb. 
abs. and 85°F. _ 157 B.t.u. per lb. 
Liquid out, sat. liquid 





“|, 153 B.t.u. per lb. 
Subcooling — 4 B.t.u. per Ib. ° 
Refrigeration 
Liquid in, 98 Ib. abs. 
ne ae... 153 B.t.u. per lb. 
Vapor out, 98 lb. abs. 
ma iF. — .. 292 B.t.u. per lb. 





Net refrigeration —139 B.t.u. per lb. 








The data taken from the Mollier dia- 
gram agree with the actual test data 
very closely except for the compressor 
performance. In this case the Mollier 
diagram gives a 108°F. discharge tem- 
perature whereas it was actually 125°F. 
Also, the minus 15 B.t.u. per lb. for the 
theoretical work of compression is too 
low a value. Both differences are due pri- 
marily to the fact that our intake and 
discharge pressures are from pipe line 
connections. Actually the pressure losses 
through the compressor valves will re- 
sult in a lower intake and a higher dis- 
charge pressure within the cylinder and 
therefore a greater ratio of compression 
and increased theoretical horsepower. 
As the ratios of compression. for this 
work are generally about 2.0 or less, a 
small change in either pressure can re- 
sult in a relatively large percentage in- 
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You put these explosion-froof motors 
and controls right oy the spot in 
hazardous areas. No cgstly vaults, no 
awkward remote drivgs are needed to 
meet refinery hazards. 


You save engineering time and construction 
costs on -your refinery-expansion projects when 
you make the widest possible use of explosion- 
proof electric equipment. You'll eliminate the 
need to plan and build [costly “isolation 
wards.” You'll avoid the necessity for clumsy 
remote-drive arrangements. You'll simplify sub 
sequent plant maintenance. 

Use of G-E explosion-proof motors and on- 
trols, applied with the aid of experienceg’ G-E 
application engineers, can also meag lower 









inyfance costs and greater protection against unscheduled 
Btdowns. For you will have the very best in electrical safety. 
hether it’s gasoline, naphtha, or natural gas, there is a 
practical way to solve your problem with a combination of 
G-E motors and control. General Electric builds America’s most 
complete line of motors and control devices for use in both 
Class | and Class Il locations. 

G-E engineers, specializing in refinery applications, will gladly 
work with you to get the best combination of safety, economy, 
and operating convenience in your electrical layouts. They ean 
be reached quickly through the G-E office in your area. 








Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 














G-E Explosion-proof Equipment for Refineries 


G-E Motors—Available types include squirrel-cage, 
wound-rotor gear-motors, brake-motors, and 
motor-generator sets in sizes 
ranging from fractional-hp to 
1000 hp, 3600 rpm. 


G-E Vertical Motors—Provide extra security in pumping 
liquids from underground tanks. Nonsparking ratchet 
prevents reverse rotation and damage to pump. Most 
types and ratings available in horizontal explosion-proof 
motors can be had in vertical motors. 






G-E Air-break Starter—This combination starter is avail- 
able in magnetic or manual types for full- or reduced- 
voltage starting, from 1 to 100 hp. 


0 








G-E Oll-immersed Starter—This highly protected unit may 
be had in ratings from 5 to 3500 hp for full- or reduced- 
voltage starting. 





a 


GENERAL @ ELECTRIC 
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crease in horsepower. Also, the jacket 
cooling water is generally warmer than 
the propane to the cylinder and there- 
fore gives up heat in the cylinder and 
heats rather than cools the vapor. 

This difference in readings is typical 
and must be considered in any design 
before any value is accepted for the 
eompressor horsepower. The actual 
horsepower required to compress pro- 
pane is less than generally required for 
natural gases due to the relatively low 
ratio of specific heats (1.17). For this 
reason one of the more generally ac- 
cepted curves of horspower per 1,000.- 
000 cu. ft. per day for different ratios 
of compression, can be used* or any 
other curve or empirical data with which 
one is familiar and can interpret for 
this type of service. 

Continuing with our discussion of 
actual operating and design data, there 
are several other points of interest in 
connection with the compressors. These 
include the use of a non-return or a 
check valve, which should be installed 
on the discharge of the compressor. We 
also feel it is better to install the com- 
pressor intake line so that it rises and 
makes a 180-deg. bend with the shut-off 
valve on the riser. This reduces the pos- 
sibility of liquid accumulating above 
the intake valve during periods when 
the compressor is down (Fig. 7). In 
cases where the shut-off valve must be 
placed in a position that would allow 
the accumulation of liquid between the 
valve and the header it is very important 
to install a bleeder that will permit com- 
plete drainage of any liquid before the 
engine is started. 


We believe that there are a number 
of advantages favoring the use of a 
slightly oversize compressor cylinder and 
then bringing it down to the desired 
operating range by the use of clearance 


* bottles. The most important of these ad- 


vantages is the flexibility that is offered. 
This not only allows the correct capacity 
for the calculated design conditions to 
be effected but will allow a clearance 
adjustment to be made at any time to 
meet further or changed operations over 
a wide range of conditions. Also, clear- 
ance pockets have less effect on the 
cylinder capacity at low compression 
ratios such as exist under the higher 
intake pressures and higher loads. For 
this reason when the atmospheric cool- 
ing is the poorest and the chillers are 
producing the greatest cooling effect, the 
compressor cylinders are handling this 
increased volume of propane with the 
highest relative efficiency. This is an 
ideal situation, for it allows the greatest 
load to result at those times when the 
value is greatest and higher horsepower 
can be justified. 

The condensers in our plants are pipe 
coils designed for the necessary drain- 
age to handle full condensation without 
unnecessary pressure drop. It can be 
seen from the Mollier diagram that 
there will be a relatively large mean 
temperature difference (MTD) between 
the cooling water and the propane ex- 
cept for the last 10 per cent, or less 
when the plant propane temperature 
curve swings up as a result of the light 
hydrocarbons, which reduces the tem- 
perature difference very materially. Ac- 
tual test data indicate that half the 


FIG. 9. HUNTINGTON BEACH GASOLINE CHILLERS. Note sep- 
arate surge tank and level control for semi-independent operation. 
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TABLE 2—Operating data. 





Signal ugiingics 





General ill Beac 
Oil rate, 1000 gal. per day....... 585 1,110 
Natural gasoline, gal. perday.... 28,500 45,500 

e refrigerant 
eee 3,260 5,520 
a 15,800 27,000 
ee “er ery 62 105 

Condensers 

Surface (0.D.), sq. ft............ 3,670 5,810 
ere 152 173 
ESOT SS Sana ee a 148 171 
Temperate Bs oso. oc os ee cogs 106 117 
WE isthe sé cas awtarsins 76 85 

Superheater 

urface (O.D.), aq. ft............ 385 250 
Temperatures 

Vapor: in 46 53 

q 58 60 

Liquid: in 76 85 

67 80 

Oil chillers 
Surface (0.D.), sq. ft............ 2,660 7,650 
Propane, gal per min............ 93 

ures 

MRE Seen oisscs aba ake: 92 7 
MAS a6 6eh.ssd-o:areik:diactedig ane 84 65 
_____ i ER ea ree 88 98 

Temperatures 
RR eens 74 73 
Patina Scum wiceined 49 53 
Sere 48 
Ree 53 
Saas 46 
Gasoline chillers 
OSE Serre 450 450 
essures 
NADIR coos oce a2ctiaaw Seserare 105 105 
_ _ SRR 88 105 
Temperatures 
rere ere ieeehe 87 82 
WOM a.4csiniaco bivstaisie sie: 63 60 
MRI os aicse ecaneonteoas 46 55 
Compressors 
Pressures 
i eX 87 94 
err 152 174 
Compression ratio............ 1.75 1.85 
Temperatures 
Se arare arene arr 58 61 
RN od ois pk cia ncace 113 125 


Engine cooling water.......... 110 110 





 Remarks—One-third additional compressor capacity is 
being installed at Huntington Beach. 


ae given in lb. per sq. in. abs. and temperatures in 








heat of condensation was done in the 
first 30 per cent and two-thirds in 50 
per cent of the coil. 


In the Huntington Beach plant the 
oil chiller was designed to utilize the 
range in boiling temperatures available 
in a plant propane at a constant pres- 
sure, The oil chillers at this plant con- 
sist of one 39-in. by 65-ft. and two paral- 
lel 25-in. by 65-ft. long units in series 
flow. The propane is expanded into one 
end of the 39-in. chiller and travels the 
length of this unit before it overflows 
a weir that maintains the level of the 
propane and flows into the other chiller. 
The chillers are piped for counterflow. 
The propane temperature increases 
about 5°F. between the point of expan- 
sion and the end of the chillers. These 
changing temperatures can be checked 
on the Mollier diagram and are obvious- 
ly worth consideration as a means of 
increasing the MTD and therefore the 
actual cooling. You will note in the oper- 
ating data that our final oil tempera- 
ture is 53°F., which is the same as the 
final propane temperature. The initial. 
or flash, temperature of the propane is 
48°F. 

These chillers at Huntington Beach 
make use of standard l-in. pipe for 
tubes and were fabricated in place. 
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or ship load of petroleum products, Anchor is well- 
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Rofining 

These pipe tubes were placed in the 
lower two-thirds of the shell, which 
leaves the top third for vapor space. We 
also utilize these oil chillers for the 
small amount of working storage that 
is necessary to avoid adding propane 
more often than necessary. The mini- 
mum level of propane for efficient opera- 
tion is indicated by a superheating of 
the vapors as a result of the direct con- 
tact with the tubes as the level drops 
too low. This minimum efficient level 
can be determined definitely if ther- 
mometers are installed in both liquid 
and vapors. This will then give a re- 
liable minimum level that can be indi- 
cated by a gage glass reading during 
normal operation. 

At Signal Hill, commercial exchange 
units were installed. They have per- 
formed as well as could be desired; how- 
ever, with this type of design, which is 
very similar to that shown in the flow 
diagram, there is no means of taking 
eficient advantage of the lower flash 
temperature and slightly greater surface 
is required for the same refrigeration. 
The economic choice between these two 
types of cooler will depend upon in- 
dividual conditions and this can be de- 
cided after considering both possibili- 
ties, 

The deoiler must obtain its feed from 
the point where there will normally be 
the greatest concentration of lubricating 
oil in the system. At Signal Hill where 
the propane is in constant circulation 
the supply is taken from the surge tank. 
\t Huntington Beach the propane enters 


at the end of a long horizontal chilling 
unit and flows lengthwise through this 
unit. For this reason the lubricating oil 
will become concentrated at the end of 
the unit and the feed for the deoiler is 
taken from this point of greatest con- 
centration. In this plant where the de- 
sign allows the lubricating oil to con- 
centrate within the system, the problem 
of removing the oil is obviously simpli- 
fied. 

To further describe the units, at Hunt- 
ington Beach we have chillers on both 
our rundown gasoline and uncondensed 
vapors and on the raw production into 
the stabilizer feed tank (Fig. 9). These 
units are independent of our oil chillers 
and are situated in another area of the 
plant. Both are converted exchanger 
units and are connected top and bottom 
to a propane surge tank. A level con- 
trol on the surge tank maintains an in- 
dependent level in this tank. A small 
drain line to the deoiler is used to re- 
move the lubricating oil that concen- 
trates in this unit. 

The chiller unit on the rundown liquid 
and uncondensed vapors from the still 
condenser is used to control the volume 
of vapors that must be handled by the 
vapor compressor. The other chiller unit 
is on the plant production to the stabi- 
lizer feed tank and in this case the cool- 
ing permits a lower pressure for separa- 
tion of the excess light fractions. This 
lower temperature allows a better sep- 
aration of the light hydrocarbons be- 
cause of their relatively smaller reduc- 





bs a 


TAPE WITH THE 
CHROME WHITE 
Lime THAT IS 
DURABLE 


SURFACE... 
EASY T0 READ 


tops in accuracy, quality, and depend- 





CHROME 
PLATED STEEL | 
LIME WILL WOT © 
CRACK, CHIP 
OR PEEL 





Smooth-working — rust-resistant — 


ability. Available with hook-ring for one-man 
measuring. Get the best — get Lufkin Chrome Clad 


[UEKIN 





Steel Tapes from your supply house. Write 
for free catalog. 


THE LUFKIN RULE CO., SAGINAW, MICHIGAN, New York City 


176 


tion in vapor pressure at these colder 








temperatures’. The amount of cooling on 
each chiller is regulated manually by 
an occasional adjustment of the valve 
on the vapor line out of the exchanger 
and into the surge tank. It has been 
found that very even control can be ob- 
tained by this means and the back pres- 
sure valves or controllers were not neces- 
sary. The addition of these two chillers 
allowed us to continue with the same 
vapor compressor as existed in the plant 
before the addition of the refrigeration 
unit and the resulting increased extrac- 
tion of light hydrocarbons. It was found 
that the refrigeration horsepower nec- 
essary to reduce the vapor volume and 
lower the discharge pressure is approxi- 
mately 60 per cent of the horsepower 
that would have been required to handle 
the additional vapors without this re- 
frigeration. The additional 40 per cent 
of the horsepower is available for addi- 
tional refrigration. There has been no 
problem in connection with this opera- 
tion. 

@ Conclusion. In conclusion, we are 
firmly convinced that refrigeration can 
be justified in a new low pressure ab- 
sorption plant in cases where the future 
maximum volumes of wet gas are known 
within reasonably close limits, or where 
the atmospheric temperatures and hu- 
midity are too high to allow efficient 
atmospheric cooling. We realize that re- 
frigeration is also justified in many high 
pressure operations but we have limited 
this paper to low pressure absorption 
where the advantages to be gained are 
probably more pronounced, due primar- 
ily to the fact that a greater cooling 
range is possible without danger of 
hydrate or ice formations. 

The use of refrigeration is also felt 
to be the simplest, cheapest, and most 
economical means of procuring addi- 
tional plant capacity in existing plants. 
Experience has shown that the prob- 
lems of operating and maintaining a re- 
frigeration plant are extremely few and 
of minor importance. It also indicates 
that no unusual hazards result from the 
use of propane refrigerant. It is be- 
lieved that practically any plant can 
develop a supply of propane at very 
small cost that will prove acceptable as 
a refrigerant for this type of operation. 
Although papers have been presented in 
the past dealing with the advantages of 
propane refrigeration, their value has 
apparently not been fully appreciated. 
It is hoped that the presentation of this 
information on a practical rather than 
a more theoretical basis will prove the 
key necessary to open the door to a more 
general acceptance of this type of instal- 
lation, which we feel to be justified on a 
practical and economical basis. 


1. “Liquefaction and Regasification of Lighter 
Hydrocarbons,” F. W. Laverty and W. C. 
Edmister, Oil and Gas Journal, September, 
1941. 

. “Increasing Propane Recovery in Existing 
Natural Gasoline Absorption Plants,” F. W 
Bell, Petroleum Refiner, June, 1945. 

3. “Theoretical Analysis of Absorption Process,” 

Alois Kremser, National Petroleum News, 
May 21, 1930. 


4. Gas Engineers Handbook, p. 766. 


. “Increasing Isobutane Production in Natural 
Gasoline Plants,” G. N. Hile, California Oil 
World, November, 1942. kkk 
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Chicago 40, Illinois. 
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ilization of Electrical Equipment 


ROY B. BRYANT, Electrical Engineer, General Petroleum Company 


F. M. DOREY, Service Engineer, Petroleum Industry, General Electric Co. 


@ General problems. Electricity today 
is being used to a greater extent in oil re- 
fineries than ever before, and is con- 
stantly playing an increasingly impor- 
tant part. More and 
| EXCLUSIVE | more attention is be- 
ing placed on the 
electrical layout and planning, many 
problems of which are special to the oil 
refining industry. California state law de- 
mands the use of specially designed ex- 
plosion-proof wiring and electrical equip- 
ment in the refining areas and in many 
locations it also needs to be corrosion 
resistant. These special designs cost con- 
siderably more than standard electrical 
equipment. Furthermore, the operation 
of explosion-resistant electrical equip- 
ment in such locations is complicated 
in case of trouble, as it cannot be tested 
until it has been removed from the area. 
Considerable quantities of abrasive dust 
from processes further increase the duty 
imposed on the successful operation and 
maintenance of electrical equipment. 

The growing amount of electrical 
power used in present day refineries can 
be appreciated when it is realized that 
not too many years ago 500 or 600 hp. 
was a good refinery load and today re- 
fineries run up as high as 30,000 hp. 
connected electrical load. The greatly 
increased power capacities give rise to 
high short circuit currents. The effect of 
these on circuit breaker capacities, volt- 
age regulation problems, power factor, 
and relaying problems must be carefully 
considered by the electrical engineer. In 
many refinery operations, shutdowns are 
extremely costly and a single motor or 
circuit failure will cause a refinery unit 
shutdown of several days with the ac- 
companying loss of money. The elec- 
trical engineer, in selecting the equip- 
ment and laying out the design, must 
plan carefully to keep such emergency 
shutdowns to a minimum, and in addi- 
tion, arrange the installation so that any 
failures of equipment or circuits can be 
quickly and safely repaired. 

There has developed today two distinct 
schools of thought with respect to the lo- 
catien of control and switchgear in oil 
refineries. One is to use explosion-proof 
equipment and install it inside battery 
limits, and the other is to use standard 
electrical equipment and keep it outside 
of battery limits. 

@ Explosion-proof or normal wiring. 
Che General Petroleum Company at its 
forrance Refinery has had remarkable 
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R. B. Bryant F. M. Dorey 


success in solving these problems. This 
refinery was originally designed in 1929 
and today makes all types of fuels and 
gasolines up to 100-octane rating. The 
electrical layout and design are unique 
in several features. The plant was orig- 
inally built as a large distillation unit 
and was started from scratch at the pres- 
ent location. The installation was 


planned and coordinated as a unit. There 
are more than 900 acres so that there was 
ample room to lay out the equipment 
without crowding. 

It was decided to divide the refinery 
into refining and utility areas. Roads 
were decided to be the line of demarka- 
tion and all actual refining processes 
were installed on one side of the road. 
The refining area contains only such 
electrical equipment as is absolutely nec- 
essary to install in it, namely, lights, the 
motors themselves, and the pushbutton 
control for starting and stopping them. 
All motors and pushbuttons in this area 
are, of course, explosion-proof. 

The other side of the road was estab- 
lished as a normal area. This con- 
tains boilers, utilities, shops, electrical 
switch houses, etc. As the switch houses 
are situated out of the refining area, 
the electrical equipment is of standard 
general purpose design. The switch 
houses contain the control for all motors 


FIG. 1. Three totally enclosed fan-cooled motors driving pumps situated 
in the refining area. Note pushbutton control station on the post. 
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COOLING TOWER PERFORMANCE 
CAN BE MEASURED 


THE COOLING TOWER is one of the most criti- 
cal pieces of equipment affecting overall plant 
operation. Despite this fact, comparatively few 
users of Cooling Towers have ever attempted 
to determine whether or not the towers pur- 
chased were doing the job specified. The most 
exacting specifications are useless if the manufac- 
turer's performance guarantees are never tested. 
After years of field tests, under widely vary- 
ing conditions, we of the FLUOR Corporation 
have proved to our satisfaction and that of many 
customers that the Power Test Code, 1929 Series, 
as adopted by the A.S.M.E., provides the meas- 


urement standards necessary for testing any 


Cooling Tower — regardless of design or make. 

Don’t take our word for it. Test your Cooling 
Towers. Or, if you prefer, FLUOR Engineers are 
available to make an unbiased and unprejudiced 


test of any Cooling Tower you operate. 


All Fluor Cooling Towers Carry 
This Performance Guarantee 


’ FLUOR Cooling Towers are guaranteed to perform in 
accordance with the design conditions set forth herein 
when tested as specified by the A.S.M.E. Power Test 
Code, 1929 Series, using the following procedure: the 
wick of the wet bulb will be wetted with water from 
the Cooling Tower basin; the wet bulb temperature for 
test purposes will be measured on the windward side 
of the tower at intervals not to exceed the width of each 
individual cell along the longitudinal axis of the tower 
at a distance not to exceed 50 feet from the various air 
intakes and not over G feet above the basin curb. The 
average of the several wet bulb temperatures taken as 
described here will be used as the wet bulb for tower 
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FIG. 2. Example of outdoor construction, Two motors driving charge pumps are automatically spared by turbine-driven pumps. 


in the refining area and also contain 
witchgear, relays, capacitors, emer- 
gency power service, and lighting serv- 
ice. Since the original installation, other 
inits have been added. The heat balance 
is worked out for each unit individually. 
lurbine drives are used to take care of 
the process steam requirements and the 
rest of the drives in each unit are elec- 
trical. This permits new units to be 
added as required without disturbing the 
heat balance of previously installed 
equipment and saves the installation cost 
of an expensive low pressure steam sys- 
tem. The overall layout of refining and 
normal areas allows changes and addi- 
tions to be made without being concerned 
with electrical and other equipment be- 
cause of the addition of some new equip- 
ment nearby. With the exception of the 
process control houses, no buildings 
house any equipment in the refinery area. 
\ll motors, pumps, etc., are mounted out- 
loors and are not manifolded or grouped 
together, as is customary in pump 
houses. Typical groups of motors are 
shown in Figs. 1, 2, and 3. 
@ Switch houses and process control 
houses. The newer switch houses and 
process control houses are of monolithic 
concrete construction without windows 
ind are force ventilated_and pressurized 
with filtered air. There a® no inflammable 
naterials such as oil or gas brought into 
the control houses. All metering and con- 
trol is done by electrical or remote pneu- 
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matic systems. Thus, there is no possibil- 
ity of a line springing a leak and 
permitting hazardous gases to get into 
the control house. All cables and con- 
duits brought into the house are sealed 
off where they are brought in so that 
there is no possibility of escaping gases 
creeping down them and gaining en- 
trance to the control houses. With this 
type of construction, it is practically im- 
possible for control to be lost because of 
a fire in the process control room. It is 
permissible to use standard conduit con- 
struction without use of explosion resist- 
ant fittings. The saving in installed wiring 
and enclosure costs alone will largely 
pay for the remote pneumatic control 
system. The compressed air for the 
pneumatic control system is obtained 
from non-lubricated compressors and is 
ethylene-glycol scrubbed to a dew point 
of 10° F., thus making it perfectly free of 
water at operating temperatures. 

It is possible to make the wiring ex- 
plosion-proof, but it is impossible to 
purchase many types of instruments that 
do not present a hazard. Because the 
process control rooms are designed so 
that it is impossible to have a hazardous 
atmosphere inside the room, it is possi- 
ble to work on this equipment at any 
time. This simplifies maintenance prob- 
lems. It is practicable to use controls 
that are not of themselves explosion- 
resistant and also save on the cost of 
wiring. . 


In order to prevent sweating during 
shutdown in damp weather, the switch 
rooms are heated by fin type electric 
heaters thermostatically controlled. The 
temperature is maintained at 100° F. 
during shutdown. The process control 
houses are temperature controlled at all 
times. 

@ Power distribution systems. The re- 
finery is fed by two 16.5kv, 3-phase, 
50-cycle feeders from the Southern Calli- 
fornia Edison system. The two feeders 
are operated in parallel but one will 
carry all the load if the other fails. Fig. 4 
shows a one line diagram of the power 
distribution system. The system was laid 
out in 1929 and resembles very closely 
the load center distribution systems that 
are being universally applied to indus- 
trial plants today. The radial distribu- 
tion system feeds the 16.5-kv. voltage to 
separate switch house substations strate- 
gically situated with regard to refining 
units, throughout the normal area of 
the refinery, and the voltage is then 
stepped down to the operating volt- 
ages. There are 9 radial feeders and 
switch houses, which show that the 
power is fed at the higher voltage to the 
load centers where it is actually used, 
and then stepped down to the operating 
voltages. This accounts for a very appre- 
ciable saving in the size of copper that 
would be required if the power was 
transformed to a lower voltage at one 
location and then fed throughout the re- 
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finery at that voltage level. During nor- 
mal operation as a radial system, each 
switch house is dependent on its supply 
line and transformer bank in order to 
get its power; however, provision is 
made, as shown on the one line diagram, 
where both the 2500 and 460-volt busses 
of the switch houses can be tied together. 
his type of interconnection permits the 
system to operate as a primary and sec- 
ondary selective system. The advantages 
f this are that greater reliability is ob- 
tained. Any one of the 16,500—2500-volt 
transformer banks or its feedercan goout 
of service and power can be fed back to 
the switch house through the tie busses. 
The disadvantage of this system, how- 
ever, as far as this installation is con- 
cerned, is that the available capacity in 
each case is not sufficient to carry the 
full switch house load. When conditions 
permit, it is contemplated to install a 
full 2300-volt network that will allow 
failure of any transformer bank without 
interrupting the operation of any units. 
he short circuit kva. on the 16.5-kv. bus 
at the switch rack is 125,000 kva. The ap- 
proximate short circuit kva. on one 2300- 
volt bus when operating as a radial sys- 
tem is 43,000 kva. 

In order to keep the short circuit kva. 
to a minimum, each substation is oper- 
ated separately, as explained in the op- 
eration of a straight radial system. Each 
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FIG. 3. Another typical group of motors—manifold and transfer pumps. 





FIG. 4. DIAGRAM OF THE POWER DISTRIBUTION SYSTEM. 
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These sectionalized overhead plant feeders serve all 
utilities, boilers, water wells and treating, shops, office, 
laboratories, etc. Also provide lighting at each unit 
from a source other than its own power bank. 
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FIG. 5. Switch house with the 16.5/23-kv. transformer bank in the foreground; the 
2300 /460-volt, 3-phase transformer on the side. Other switch houses in background. 


switch house is fed by oil filled 16,500— 
2:00-volt transformers and each trans- 
former bank is fed by an underground 
radial feeder. The incoming leads to the 
16.5-kv. volt side of the transformer are 
underground lead cables and are wiped 
direct into the transformer connections 
and no bushings are used. Fig. 5 shows 
one of the switch houses. It has its trans- 
former banks situated just outside. Fig. 
4, in addition to showing the radial feed- 
er diagram, also shows a one line dia- 
gram of the distribution circuits in 2 of 
the switch houses. All switch houses are 
essentially the same.The 2300-volt circuit 
from the transformer bank feeds directly 
the 2500-volt bus through lead cables 
wiped directly to the transformers. With 
this type of construction, there are no 
transformer bushings to clean. Second- 
ary windings are brought directly to the 
main disconnects and the delta connec- 
tion is closed at that point. A 2300/460 
polyphase transformer bank feeds di- 
rectly the 460-volt bus. As already point- 
ed out, there are feeder ties to the plant 
overhead feeder system in order that the 
2300 or 460-volt busses in any switch 
house may be used to energize the feeder 
system to which all plant utilities are 
connected. The 16,500—2300-volt trans- 
former banks range in capacity from 
1500 to 3000 kva. The 2300/460-volt 
transformer banks vary in size from 350 
to 750 kva. 

As originally installed, the power fac- 
tor of the refinery was about 0.8. Prac- 
tically all motor load in the refinery con- 
sists of induction motors operating con- 
tinuously at close to full load. The power 
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company schedule under which the re- 
finery operates gives a bonus for im- 
proved power factor. A complete study 
was made of the operating conditions 
and capacitors were then installed on the 
2200-volt bus in each switch house. A 
total of over 4200 kva. of capacitors has 
been installed up to the present time, and 
approximately 9% per cent of the per- 
missible 10 per cent power factor rebate 
is procured. 

The Southern California Edison Com- 
pany owns and maintains the 16.5-kv. 
substation, the radial underground 
cables, and the 16,500—2300-volt trans- 
formers. Power is metered on the 2300 


volt side of each transformer bank. The 
power company checks all relays and 
circuit breakers on the 16.5-kv. system 
and cleans all the 16.5-kv. insulators. 

@ Motors and control. Motors of 50 hp. 
and over are normally operated on 2300 
volts. The general practice in industrial 
plants is to keep all motors below 150 
or 200 hp. at 440 volts, and to go to 
2300-volt operation only in the larger 
sizes. There are two main reasons for 
this, one is that the cost of motors in the 
smaller sizes is more for 2300-volt rat- 
ings, and the other is that in going from 
440 to 2300 volts, the copper size in the 
winding itself is decreased proportion- 
ately, and in ratings below 150 hp., its 
mechanical strength is somewhat ques- 
tioned. In this particular installation, 
however, the 2300-volt motors are used 
in sizes above 50 hp., first to keep the 440 
transformer bank and switchgear to an 
economical size as regards interrupting 
and current carrying capacity of the 
breakers involved, and second, to get 
away from the secondary transformer 
costs, excessive voltage drop, cable size 
and conduit costs, that would be encoun- 
tered because of the long runs between 
the motors in the refining areas and the 
starters back in the switch houses. These 
runs are sometimes as much as 300 ft. 
The pushbutton control station and in- 
dicating lights are mounted in the re- 
fining area, and the control is placed in 
the switch houses. There are no fuses 
used anywhere in the lighting or 460-volt 
power circuits. All switching and pro- 
tection is by means of air circuit break- 
ers. This practice practically eliminates 
the possibility of single phase operation 
on any of the circuits and prevents motor 
burn-outs from that cause. 

Very few synchronous motors are used, 
principally because of the expense and 
difficulty in getting 2-pole synchronous 
motors in explosion-proof designs. The 
present practice is to use induction mo- 
tors and instal] capacitors in order to 
correct the power factor. This is the 
simplest and cheapest way to obtain the 
necessary correction. 

All 460-volt motors and all 2300-volt 
motors are full voltage starting except 
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FIG. 6. SCHEMATIC WIRING DIAGRAM SHOWING PRINCIPLES OF 12-D.-C. 
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FIG. 7. One of the tunnels thai runs 
from the switch houses to the refin- 
ing area. The cable can be seen 
racked up on the sides. The motor in 
the foreground drives a sump-pump 
used to remove accumulated water. 


for a few applications where the starting 
conditions of the driven unit are such 
so as to make full voltage starting im- 
practical. The starters for the 460-volt 
motors are type 1, general purpose mag- 
netic starters. The 2300-volt starters use 
solenoid operated oil circuit breakers 
and use copper oxide rectifiers for sup- 
plying the d.c. for solenoid operation. 
Drives for boiler feed pumps, cooling 
tower circulating pumps, and other es- 
sential operations have a steam turbine 
operated spare, and in the event of motor 
failure, the turbine will be up to speed in 
9 or 10 sec. Each vital switch house has 
an emergency connection to a steam tur- 
bine driven alternator ranging in capac- 
ity from 75 to 135 kva. In the event of 
failure of normal power, the emergency 
alternator automatically starts up and 
takes over all lighting and instrumenta- 
tion loads in approximately 20 sec. 
@ Direct-current control system. I[n 
order to facilitate the operation of the 
control and automatic turbine cutovers. 
a 12-volt d-c. control circuit is used. The 
sketch in Fig. 6 shows the principle that 
is followed. Two small relays are 
mounted near the motor starter. One with 
normally open contacts replaces the con- 
ventional start button and the other, with 
normally closed contacts, replaces the 
stop button. The 12-volt operating cir- 
cuits for these relays are run into the 
pushbutton control stations near the mo- 
tors. The principal advantage of this sys- 
tem is that one 12 or 24 conductor cable 
can be run in a single conduit to a group 
of motors at a distance from the switch- 
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board, thus making it unnecessary to run 
a single conduit for each motor, as would 
have to be done to satisfy the California 
Industrial Accident Commission Code if 
460 volts were run out to the pushbutton 
stations. It is also very simple to put in 
multiple start and stop stations, inter- 
lock circuits and pilot lights. This con- 
trol circuit is operated from batteries 
and is independent of power supply fail- 
ures. This low voltage system also elim- 
inates the possibility of not being able to 
drop out the contactor because of ca- 
pacity current between the control wires 


4 


ui 


a 
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in long runs if a 460-volt a.c. were used. 
This system permits lower initial cost 
under the particular conditions of this 
refinery as the distances are long and in- 
volve multiple conductor cables. Actu- 
ally it was found 12 or more motors jus- 
tified this d-c. system on a strictly cost 
basis. This permits a large number of 
start and stop button and pilot lights, in- 
terlocks, etc., in the refinery locations 
and requires only a smal] space and a 
single conduit. A similar 12-volt d-c. sys- 
tem is used for alarms and signals. Tele- 
phone and fire alarm cables are looped 
between switch houses and enter the 
refinery areas independently from the 
switch houses. 

Underground tunnels run from some 
switch houses to vaults in the various 
refining areas and under control houses. 
These tunnels carry all circuits from 
the switch houses to the areas. Fig. 
7 is a picture looking down one of these 
tunnels from beneath one of the switch 
houses. It was taken from the vault un- 
derneath the switch house and shows an 
automatic sump-pump in the foreground. 
The cables extend through the vault and 
troughs directly into the equipment 
above. Some tunnels are pressurized with 
dry filtered air in order that no gases 
may possibly leak into them, and all 
tunnels and vaults are ventilated through 
stacks at the far end. Normal heating 
from the cables will establish thermal 
convection, which thoroughly ventilates 
the tunnel, duct and vault system with 
air from a safe source. The 2300-volt 
cables are racked up on top of one side 
of the tunnel with 460-volt circuits, 12- 
volt circuits, and lighting circuits racked 


FIG. 8. The road divides the refinery 
and the normal areas. The refinery 
is at right, normal 


urea at left. 
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Rust never takes a holiday—day and night, 
indoors and out it works continuously, pit- 
ting, corroding, eventually destroying every- 
thing it attacks. 

But rust can be checked — instantly, effec- 
tively — with RUST-BAN. 

The Rust-Ban line of protective coatings 


includes products for the finest machined 





parts or for the heaviest structural steel; for 


aircraft engines, gasoline storage tanks, boat 
hulls, drilling bits, to mention only a few of 
its many uses. 

Whatever your rust problem, it’s pretty 
certain there is a Rust-Ban product to solve it. 
For full information about the Rust-Ban line 


contact your nearest Rust-Ban distributor. 


RUST-BAN is sold by: Colonial Beacon Oil Co., Boston, Mass.; Standard Oil Co. of Pennsylvania, 
Philadelphia, Pa.; Standard Oil Co. of New Jersey, New York, N. Y.; Humble Oil & Refining 
Company, Houston, Texas; The Carter Oil Company, Tulsa, Okla.; Standard Oil Company (Ky.), 
Louisville, Ky.; Standard Oil Company (Ohio), Cleveland, Ohio; Penola Inc., Pittsburgh, Pa., and 
Imperial Oil Ltd., Toronto, Canada. 


RUST-BAN—First Line of Defense Against Rust 
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DA Pressure Control 
NOTE THE FEATURES 


MERCURY SWITCH 


Hermetically sealed mercury switch is used. 
They cannot be affected by dust, dirt or 
corrosion; nor are they-subject to open arc- 
ing, oxidation, pitting or sticking of contacts, 
all common causes of contact trouble. This 
switch will give ‘better control service and 
longer control life. ; 


BOURDON TUBE 

(Hidden back of cover) 
The Bourdon tube is the actuating element b 
of the control. It is the oldest known, tried 
and proven element, having been used in 
gauges for many years. 
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OUTSIDE ADJUSTMENT 


The outside double adjustment with the 
calibrated dial and pointers is a convenient » 
feature, making it very easy to set the re- 
quired operating range, plainly visible on the 
dial. All guesswork is eliminated. 


Secccsesaseae 








GLASS FACE 


The glass face on the cover permits seeing 
the entire operation of the control in plain 
view. One can always tell whether the switch 
circuit is open or closed, a great convenience 
whenever servicing becomes necessary. 


le 











Consult Mercoid on pressure, temperature, 
liquid level or automatic mechanical control problems. 


THE MERCOID CORPORATION 
4201 Belmont Avenue 
Chicago 41, Illinois 


THE ASSURANCE 


BUILT IN EVERY 


MERCOID 
CONTROL 
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FIG. 9. General purpose switchgear 
is used in the switch houses. Feeder 
breakers are at left; solenoid-oper- 
ated motor starter breakers in mid- 
dle, and 460-volt starter and control 
board at right. 


up beneath. On the other side of the tun- 
nel, thermocouple leads, copper tubing 
for the remote pneumatic control system, 
etc., feed into the area from the control 
house. These leads are all tagged for 
quick identification. This has proved ex- 
ceptionally helpful in quickly locating 
trouble and making immediate repairs. 
Installation time is quicker and the cost 
is cheaper because cables do not have to 
be individually pulled through conduit. 
In cases of fire or a small flash-back, this 
system saves times in getting back into 
operation, because it is merely necessary 
to pull the burned end of the cable back 
into the tunnel and splice it, and it is not 
necessary to pull in a complete new 
cable through a long run of conduit, 
which would have to be done if it were 
not for the tunnel. The tunnels are kept 
cool and afford much better cooling for 
the cables than would be obtained if they 
were in conduit. 

@ Maintenance and operation. Induc- 
tion time overcurrent relays are put on 
all 2300-volt motors and on all feeder or 
main cable runs. All the motors, being 
explosion-proof, do not have any over- 
load service factor and are protected at 
10 per cent over rated load. Instantane- 
ous trips are set at 10 per cent over the 
locked rotor current. These are checked 
once a year by actually passing current 
through the current transformer prima- 
ries, or if no current transformers are 
used, then directly through the thermal 
heater strips. Before starting up after a 
shutdown, the motor, its leads, and 
starter are megged as a unit. A daily 
check is made and records kept of 
ground indicating meters on power and 
battery lines and pilot light circuits. 
Once a year, before the rains start, the 
air passages of the motors are cleaned 
out and the motor and air passages are 
painted with a corrosive-resistant paint. 





This has been found to be very helpful 
in keeping down corrosion, which is a 
serious problem in the refinery atmos- 
phere. Oil lubricated motor bearings are 
checked regularly, but ball bearings are 
lubricated once a year only, at the time 
of motor painting, by forcing new grease 
in, and allowing the old grease to run 
out while the motor is turning over. They 
are not disassembled unless there is ac- 
tual indication of trouble. 

The substations and switch houses are 
unattended but checked regularly on 
every shift. Maintenance personnel are 
responsible for checking these substa- 
tions in their particular units and a com- 
plete record is kept of all operation. 

The original installation in this refin- 
ery was made in 1929. Additional units 
have been added from time to time. At 
the present time, the connected load is 
in excess of 13,000 hp. A decoking plant 
is now under construction, which when 
completed this summer, will add another 
2000 hp. of connected load. 

The adequacy of the steps described 
herein as a solution to the electrical 
problems confronted in refinery con- 
struction and operation is indicated by 
the operating record of the refinery. 
There have been no major refinery shut- 
downs attributed to the failure of elec- 
trical apparatus. The layout of the elec- 
trical equipment as described has en- 
abled frequent tests and inspections to 
be made and thus, possible trouble has 
been averted. Electrical maintenance 
and installation around the refinery re- 
quires more than the ordinary amount of 
work to be done on circuits while ener- 
gized, and the safety record of this re- 
finery is another indication of the sound- 
ness of this installation. 

In 1929, when this refinery was laid 
out, the National Electric Code did not 
require the removal of general purpose 
electrical equipment from refining areas, 
and explosion-proof equipment was not 
available. Today, after 16 years, the prin- 
ciples and methods laid down in the de- 
sign and layout of the refinery are in 
line with good engineering practice of 
the present time. kkk 
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Catalogs on Request. 
/ Kindly specify whether 
j you are interested in 
Bronze and fron; Cast 
Steel+or Corrosion Re- 


He. sistant Valves. 


Fig. 1460 








Fig. 1503 








Fig. 4003 


Fig. 4003—Ciass 400-pound Cast Steel Gate 
Valve. Has flanged ends, outside screw rising 
stem, bolted flanged yoke and taper wedge 
solid disc. Powell Cast Steel Valves are avail- 
able in pressure classes from 150 to 2500 
pounds, inclusive. 


Fig. 3061—Class 300-pound Cast Steel Swing 
Check Valve with flanged ends and bolted cap. 


Fig. 1460—Iron Body Bronze Mounted ‘‘Mas- 
ter Pilot’’ Gate Valve. Screwed ends, rising 
stem, bolted flanged bonnet and taper wedge 
solid disc. Also available in all iron. 


Fig. 1503—Class 150-pound Cast Steel Gate 
Valve. Has flanged ends, outside screw rising 
stem, bolted flanged yoke and taper wedge 
solid disc. 


Fig. 241—125-pound Iron Body Bronze. Mount- 
ed Globe Valve. Has flanged ends, outside 
screw rising stem, bolted flanged yoke, and 
regrindable, renewable bronze seat and disc. 
Also available in All tron. 


Fig. 1793—125-pound Iron Body Bronze 
Mounted Gate Valve. Has flanged ends, out- 
side screw rising stem, bolted flanged yoke, 
bronze seat rings and taper wedge solid disc. 
Also available in All fron. 


The Wm. Powell Company, Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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Modern Approach to Pilot Plant Operation 


By W. E. BRADLEY, Research Department, Union Oil Company of California 


BE escarcu, the initial stage in the de- 
velopment of new processes and prod- 
ucts, has lately received a large amount 
of publicity and rightly so as it has con- 
tributed immeasur- 
| EXCLUSIVE ably to our everyday 
lives. The impres- 
sion seems to have been created, how- 
ever, that the chemist or the physicist, 
or whatever scientist is required, per- 
forms a number of simple or complicated 
experiments in the laboratory and after 
their successful conclusion, commercial 
units are immediately constructed and 
production rolls out according to sched- 
ule. Unfortunately, or possibly fortu- 
nately, this is not the case. Many of the 
research projects undertaken, even 
though successfully completed in the 
laboratory, are never commercialized and 
those that are only infrequently go di- 
rectly from beaker experiments to full 
scale manufacture in one leap. Between 
the beaker and the barrel are bucket 
size or pilot plant operations that care- 
fully sift research findings in order to 
select the economically feasible projects 
for further study and the development of 
necessary engineering data to be used 
in commercial designs. The pilot plant, 
therefore, is an extremely important step 
in the development of new processes and 
products. It is also highly useful in study- 
ing on a small scale contemplated 
changes in the operation of existing large 
mits 
Union Oil Company has recognized 
the importance of pilot plant operations 
or a long time and in a wartime expan- 
sion of research facilities erected a spa- 
cious building (Fig. 1) especially de- 
signed to centralize units of this type. 


Chis building, which measures 47 ft. by 
145 ft. with a maximum ceiling height 


of 55 ft., has a rather unusual internal 
and external arrangement, and because 
it has been of interest to many visitors 
from other companies it will be de- 
cribed in some detail. 

Che building itself comprises a strue- 
tural steel frame covered with corrugated 
transite sheets. A large sliding door is 
provided at one end as a ready entrance 
for equipment. The other end of the 


FIG. 1. Union’s new building for 
housing pilot plant facilities. In the 
immediate foreground is an enclo- 
sure containing the feed tanks and 
product tanks for a catalytic crack- 
ing pilot unit inside. 
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building has been 
partitioned off to 
form rooms on two 
levels. On the lower 
level a large room is 
provided as a gener- 
al office for foreman 
and operators. A 
_ second room serves 
as storage space for 
miscellaneous equip- 
ment required in the 
construction and op- 
eration of pilot units 
and the remaining section is a wash- 
room. On the second floor, two rooms 
are available as laboratories for the con- 
trol of operations and the analysis of 
feed stocks and products (Fig. 3). 


W. E. Bradley 


The main section of the building, 
which houses the. various pilot units, is 
divided into four areas with separate 
drainage systems to facilitate cleaning. 
Two centrally situated structural steel 





platforms extending the entire length of 
the room, one 8 ft. wide at 14-ft. and the 
other 4 ft. wide at 28-ft. elevations, re- 
spectively, are supported by steel col- 
umns. Stairways (Fig. 3) provide access 
to these platforms at one end of the 
building and escape ladders are installed 
at the other end. Provisions have also 
been made for intermediate catwalks 
where necessary thereby permitting all 
equipment to be reached easily at any 
point from the floor to the ceiling. 

The pilot units themselves are erected 
on either side of this central section and, 
as shown in Fig. 2, all services are car- 
ried immediately under the first plat- 
form. This arrangement facilitates alter- 
ations or repairs to piping, etc., as well 
as operation of the units. 

Along the sides of the building and 
paralleling the platforms a series of pan- 
els have been installed similar in many 
respects to the operating boards in regu- 
lar commercial plant control rooms. As 
will be seen from Fig. 4, all lines from 
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Provide?” Protection 


AGAINST EXCESSIVE WEAR AND BREAKDOWNS 





Cycoil air cleaner protection is cheap at many times its 
cost — for when break downs occur caused by excessive 
wear due to the abrasive action of dust — expense really 
piles up. Losses caused by shut downs for repair are re- 
duced to a minimum if power equipment is provided with 
adequate intake air cleaning. Whether engines are new or 
old the story is the same. — May we send you Cycoil Bul- 
letin No. 130-D which gives engineering data and all 
pertinent information? Cycoil is universally recognized as 




















the most efficient air cleaner yet devised for Diesel and 
“gas engine use. 


PROTECT COMPRESSORS, TOO! 


Type OC-H filters are ideal for compressor service. 
Come as complete assemblies of viscous impingement 
type cells and housings. Installation consists merely 
of bolting housings to flange on air intake pipe. 
Send for Bulletin 130-D for complete information. 





AMERICAN AIR FILTER COMPANY INC. 


INCORPORATED 


384 Central Avenue, Louisville 8, Ky.—In Canada, Darling Bros., Ltd., Montreal, P. Q. 
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FIG. 2. Miscellaneous services for pilot units are carried 
underneath the first platform. Portion of a pilot catalytic 
cracking unit is at right and a hypersorption unit left. 


a pilot unit to a control board are car- 
ried overhead so that they are readily 
accessible. Except for the extensive use 
of electricity for heating purposes in- 
stead of fuel oil, the control equipment 
is the same as that found on large scale 
units. 

Although situated in Southern Cali- 
fornia, adequate provisions have been 
made for heating by placing forced con- 
vection type steam heaters at appropriate 
points. Several types of fire-fighting 
equipment have also been installed and 
these range from small carbon dioxide 
and Du Gas extinguishers at each unit 
to 350-lb. Du Gas fire engines at either 
end of the building (Fig 3). Figure 
eight fog nozzle type units are also avail- 
able. 

Immediately surrounding the outside 
of the building are a number of enclos- 
ures that serve as storage spaces for 
feed stocks, electric transformers, etc. 
For example, as shown in Fig. 5, all high 
pressure cylinders of nitrogen, hydrogen, 
oxygen, and carbon dioxide are con- 
tained in one enclosure with manifold 
lines piping these materials to the va- 
rious units inside. Replacement cylinders 
are also stored in the same enclosure. 
Fig. 1 shows an enclosure containing 
the feed stock tanks and product recep- 
tacles forming a part of a pilot catalytic 
cracking unit. Power requirements for 
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the building are provided from still an- 
other enclosure, which, for safety, is 
locked so that only authorized personnel 
can gain access. 

Insofar as possible the pilot units that 
have been installed in the building de- 
scribed have been multi-purpose in char- 
acter. One unit, for example, has been 
constructed so that studies can be made 
of any type of catalytic process that may 
be found in petroleum refining and em- 
ploying a fixed catalyst bed. A detailed 
description of this plant should be of in- 
terest. 

The principal components of the unit 
are two adiabatic type reactors, each 
manifolded to permit flow of air, steam, 
hydrogen, nitrogen, recycle gas, and hy- 
drocarbon feed stocks through the cat- 
alyst bed. The valves that control the 
flow of the above commodities to and 
from the reactors are situated in a 6-ft. 
long manifold 5 ft. above the floor in 
front of and between the two reactors. 
The valves have all been arranged so 
that they operate at atmospheric temper- 
ature thereby minimizing operating dif- 
ficulties resulting from packing leaks, 
which are a problem with valves in high 
temperature service. 

The reactors themselves are construct- 
ed of 25-12 chrome nickel alloy tubing 
of 214-in. outside diameter, 1/16-in. wall 
thickness, and 16 ft. in length. In the 





FIG. 3. Stairway leading from the main floor to the first 
platform along with the entrances to the control labora- 
tories on second floor. Du Gas fire engine in foreground. 


insulation surrounding each tube and 
distributed along its length, six heating 
elements are imbedded. Small elements 
are installed at the ends of each reactor 
to compensate for the end effect due to 
cold closure. Each heating coil is con- 
trolled by a transformer on the panel 
board. In order to facilitate the balanc- 
ing of temperatures and overcoming of 
radiation losses, thermocouples are also 
imbedded in the insulation with corre- 
sponding thermocouples inside the re- 
actor tube. It was found that radiation 
from the wall of the reactor to the cen- 
tral thermocouples at those points where 
there was no catalyst bed resulted in ap- 
preciable errors in temperature read- 
ings. These errors were largely elimi- 
nated by the use of radiation shields. 

The type of reactor construction de- 
scribed permits the temperature gradi- 
ent to be established in a minimum pe- 
riod after start-up. It might be mentioned 
that in previous pilot units, reactors of 
isothermal characteristics were employ- 
ed; however, most commercial processes 
in the petroleum industry are essentially 
adiabatic in nature and it was found not 
only impossible to obtain a good correla- 
tion with the isothermal pilot unit, but 
in some instances entirely erroneous pre- 
dictions were made for the effect of 
specific modifications in commercial 
plant operating technique. 
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DESIGN 
CONSTRUCTION 
OPERATION 





A COMPLETE EXPERIENCED ENGINEERING SERVICE FOR THE PETROLEUM 
REFINING AND NATURAL GAS INDUSTRIES 


THERMAL CRACKING FURFURAL REFINING 
CATALYTIC CRACKING MEK DEWAXING 
CATALYTIC REFORMING PROPANE DEASPHALTING 


CATALYTIC DESULPHURIZATION VACUUM DISTILLATION 
POLYMERIZATION 
CRUDE DISTILLATION 
GAS RECYCLING—COMPRESSOR STATIONS 
NATURAL GASOLINE RECOVERY 











PROCESS 
ENGINEERS, INC. 


2409 ROSS AVENUE DALLAS, TEXAS 
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FIG. 4. 





A typical control board for a pilot unit 


with the necessary piping being brought overhead. 


\s nearly all fixed bed catalytic op- 
erations comprise a feed stock that is 
pumped through a preheater, possibly 
along with an added gas such as hydro- 
gen, and thence through the reactors to 
fractionating equipment for separating 
the various components of the product, 
as well as means for catalyst regenera- 
tion, a miscellaneous variety of vessels, 
heaters, pumps, gas holders, and frac- 
tionating towers have been provided in 
iddition to the reactors. 

During the war this pilot unit was em- 
ployed full time as a guide in the opera- 
tion of an 8000-bbl. per day hydroform- 
ing plant concerned with the manufac- 
ture from petroleum naphthas of toluene 
for TNT and xylenes for 100-octane avia- 
tion gasoline. The data obtained were 


extremely valuable in selecting the most 
appropriate feed stock and establishing 
optimum reaction conditions. The pilot 
unit was also used to evaluate new cat- 
alyst formulations resulting from exten- 
sive laboratory investigations. As a re- 
sult of this latter work, a catalyst was 
finally developed that not only gave 
higher yields of toluene and xylenes but 
also retained its activity for more than 
a year where the formerly used material 
required changing at intervals of only 
three to four months. It is also of inter- 
est to note that in order for data on prod- 
uct yields and quality to be directly com- 
parable to those for the commercial 
plant, it was necessary to employ an 
approximately 50 per cent greater space 
velocity through the pilot catalyst bed. 


FIG. 5. Outside enclosure for high pressure cylinders of nitrogen, hy- 
drogen, ete., which are manifolded to lines serving the pilot units. 
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This has been interpreted as indicating 
that there is considerable channeling 
through the commercial catalyst beds 
and that steps should be taken to im- 
prove the distribution of vapors in these 
reactors. 

The foregoing description is illustra- 
tive of pilot units for the control and 
improvement of operations in existing 
commercial installations. In those cases 
where the pilot plant represents an in- 
termediate phase in the development of 
a new process, a maximum degree of 
flexibility is required in order that major 
changes can be made in equipment de- 
sign or arrangement, or both. The unit 
employed in Union’s most recently an- 
nounced development, “Hypersorption,” 
is a typical example. 

Hypersorption is a fractionation proc- 
ess in which the separation of the com- 
ponents of gaseous mixtures is accom- 
plished by means of a moving bed of 
activated charcoal. The feed gas is coun- 
tercurrently contacted with the charcoal 
in an adsorption section in which the 
temperature and pressure are so regu- 
lated that the higher boiling components 
are selectively adsorbed while the more 
volatile constituents pass through unaf- 
fected and are collected as one of the 
product streams. The saturated charcoal 
passes to a stripping section where it is 
heated and stripped with steam to re- 
move the adsorbed materials and then 
returned to the adsorption section for re- 
use. The stripping can be controlled so 
that the most volatile adsorbed com- 
pounds are removed from the charcoal 
first and collected separately from the 
heavier constituents. 

The initial laboratory work involved 
extensive studies under varied conditions 
of the adsorptive properties of charcoal 
for hydrocarbons and gases such as CO, 
nitrogen, hydrogen, etc. Before proceed- 
ing with the design of a unit employing 
a moving bed to take advantage of the 
unique properties of activated charcoal, _ 
a variety of other aspects were investi- 
gated, some on a fairly large scale. For 
example, one of the first problems that 
presents itself in any moving bed opera- 
tion is that of attrition loss. If this fac- 
tor is high it may render the process 
impracticable. A unit involving all the 
movements expected in the final process 
and especially designed for attrition 
studies was operated for extended pe- 
riods of time to determine not only the 
attrition losses of various types of car- 
bons under such conditions, but also the 
erosion properties of the earbon par- 
ticles on the metals of construction. This 
work demonstrated that certain grades 
of activated carbon are extremely resist- 
ant to powdering and at the same time 
under some circumstances can erode 
metal surfaces very rapidly. Recognition 
of the latter point was extremely helpful 
in designing the final unit to avoid those 
types of construction in which erosion 
would occur. 

In another phase of the pre-pilot plant 
investigations, a fixed activated carbon 
bed was employed to determine the ef- 
fect of prolonged usage on the activity 
of the carbon. It was found, as suspected, 
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FIG. 6. Lower portion of pilot hypersorption unit shows stripping 
section and gas-lift line for returning charcoal to top of unit. 


that traces of relatively high boiling ma- 
terials are usually present in commer- 
cially available feed gases and after ad- 
sorption by the charcoal are not removed 
in normal stripping operations. Accumu- 
lation of these compounds in the char- 
coal progressively lowered its adsorption 
capacity and accordingly its efficiency. 
In order to remove these high boiling 
constituents and maintain the charcoal 
at relatively constant activity, a continu- 
ous reactivation scheme was developed 
whereby the charcoal is stripped at high 
temperatures with superheated steam. 
Still another phase of the work concerned 
itself with the flow of solids and these 
studies were made in glass sections to 
facilitate observation. On the basis of 
the information obtained in this work, 
it was possible to design a mechanism 
that provided for uniform flow of the 
charcoal across a large section and at 
the same time minimized any tendency 
to disintegrate the carbon into fine par- 
ticles. 

With the background of information 
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from the above miscellaneous studies, a 
pilot unit (Fig 6) was designed that 
circulates approximately a half ton per 
hour of charcoal and processes about 
1500 cu. ft. of gas per hr. Despite the 
preliminary work it was found necessary 
to make major changes in the arrange- 
ment of the equipment, but this was read- 
ily accomplished because of the pro- 
visions that had been made for inter- 


changing the various sections. At the . 


present time this process is attracting 
widespread interest as a means of ac- 
complishing gaseous separations not pre- 
viously considered economically feasible. 

The centralization of all pilot units 
has been found to be very desirable from 
a number of standpoints. For example, 
supervision of operating personnel is 
considerably simplified. Furthermore, 
under some circumstances fewer oper- 
ators are required than would be the 
case with scattered plants. Duplication 
of services and erection of miscellaneous 
towers for supporting equipment are 
eliminated. kkk 
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Don't wait — get 
this new Safety 
Lantern with 
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EJECTOR! 


SAFE 


in Hazardous 
Places 


Tested and Recom- ft, 
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@ Sealed beam con- 
struction. : 

© Throws bright beam yfcaiite,, 
1500 feet. 

© Large handle and pivoting feature gives 
you light where you need it and both 
hands free for work. Now at jobber amd 
supply stores. 





Economy Electric Lantern Co. 
3100 W. Cherry Street Milwaukee 8, Wis. 


For QUICK, ACCURATE TESTS 


Use CURTIN CENTRIFUGES 


No. 3420 

15 c.c. ma- 
chine .... 
Cranks and 
heads inter- 
change- 
able with 
100 c.c. ma- 
chines. 





Simple in design ... Ruggedly 
built ... Require no special care 
. « « Great Ratio and throw of 
crank produce required speed 
with no strain. Curtin Centri- 
fuges meet all A.S.T.M. Standard 
Method D-96-40 and A.P.I. Code 
No. 25 requirements. Fully de- 
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to GLENN H.McCARTHY 
for his faith in our Gulf Coast Community 
and to 
STONE & WEBSTER ENGINEERING CORP. 
for an outstanding job of design and construction 
at the Winnie Plant. 


WE FURNISHED THE PIPING 
SOUTHWEST FABRICATING & WELDING CO. 


P. O. Box 9157 Houston 11, Texas 


Let one of our representatives confer with you regarding your prefabricated piping requirements. 
It can be arranged overnight. Just telephone Woodcrest 6-8331, without obligation. 
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Absorption Plant Aids Gas Conservation 


By WILLIAM J. DAVIS, Associate Field Editor 


WU tiizine flare gas from the North and 
South Stowell, Fig Ridge, and Fannett 
fields, in Chambers and Jefferson coun- 
ties, Texas, Absorption Plant Incorpo- 

rated, owned and op- 
| EXCLUSIVE | erated by the Glenn 

McCarthy interests, 
is processing approximately 85,000,000 
cu. ft. of gas a day for recoverable 
liquids. The dry gas currently is being 
sold for domestic and industrial use in 
the Beaumont, Orange, and Port Arthur, 
Texas, area. 

Situated at Winnie, Texas, 20 miles 
southwest of Beaumont, the $4,500,000 
plant is designed for a capacity of 135.,- 
000 gal. daily of propane, normal bu- 


tane, isobutane, isopentane, natural gas- 
oline, motor fuel, kerosine, and fuel oil 
and expects ultimately to process 55,- 
000,000 cut. ft. of high pressure gas a 
day, in addition to the 30,000,000 cu. ft. 
now processed in the low pressure sys- 
tem, as new industrial consumer plants 
under construction are completed. 
Originally conceived for the produc- 
tion of urgently needed isobutane and 
isopentane for the 100-octane program, 
the plant obtained early approval for 
construction from the War Production 
Board in October, 1944. Construction 
was begun in January, 1945, and the 
compressors were put into service in 
October of the same year. Meanwhile, 


the cessation of hostilities brought about 
unusual fluctuations in the demand for 
liquefied petroleum products, which ne- 
cessitated some minor changes in design 
to increase the flexibility of the plant 
for varying load conditions. By January, 
1946, however, all units of the plant 
were in successful operation. 

Because of the faulted nature of some 
of these fields, as well as the multiplicity 
of producing zones and interspersion of 
oil and condensate producing forma- 
tions, no uniform gas and gas-condensate 
field exists at present in that area that 
would make cycling of the dry gas fea- 
sible. With no market outlet available, 
the individual wells were venting to the 


Piping arrangement connecting boiler and heater sect‘on of plant to distillation and fractionation section. 
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Aerial view of Absorption Plant, Inc., with camp in background. 


Refinery section of plant with boilers and oil heaters in background. 
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air a total of 30,000,000 cu. ft. per day 
of low pressure gas before the Winnie 
plant went into operation. 

The gathering system is divided into 
a low pressure system and a high pres- 
sure system. 

\ low pressure gathering system con- 
sisting of 60 miles of pipe varying from 
2 in. to 30 in. delivers low pressure gas 
to the plant for processing. There is 
also a 15-mile high pressure system tak- 
ing gas from eight condensate wells at 
present and delivering it to the plant at 
a pressure of 825 lb. per sq. in. ga. In 
both systems all liquids are separated 
from the gas at the wellhead. 

In the high pressure gathering system, 
the condensate separated out at the well- 
head is metered by means of a record- 
ing dial rotary type meter and then re- 
combined with the gas at a point down- 
stream from the gas meter, after which 
both liquid and gas flow in the same 
line to the plant for processing. A back- 
pressure valve on the downstream side 
of the gas meter run holds approximate- 
ly 20 to 40 Ib. per sq. in. pressure differ- 
ential, which allows the liquid from the 
separator dump valve outlet to enter the 
gas line without difficulty. 

\t the plant the gas and condensate 
are again separated by plant separators 
with the liquid going to processing tanks 
while the gas is routed through the ab- 
sorption system for final drying before 


entering the 10-in. gas transmission line 
for market. No pressuring is necessary. 

The low pressure gas enters the plant 
under slight vacuum in the 30-in. line 
and is scrubbed before being introduced 


.in the compressors. Compressor suction 


is usually set at 6 in. vacuum. 

Ten 8-cylinder, 800-hp. angle com- 
pressors, each having four compression 
cylinders, take suction from the incom- 
ing gas scrubbers at approximately 12.2 
lb. per sq. in. ga. and compress to 450 
lb. per ‘sq. in. ga. in three stages. On 
each engine two cylinders handle low 
pressure gas with the third as interme- 
diate and the fourth as high pressure. 
The gas is water-cooled and the con- 
densed liquid removed after each stage 
of compression. 

The compressors are installed back-to- 
back for efficient operating supervision. 
A pressure controlled butterfly valve on 
the suction manifold of each bank of 
engines assures constant suction pres- 
sure, and a central speed control varies 
the speed of the engines as the load or 
demand for gas changes. Individual suc- 
tion and discharge lines to the compres- 
sors are laid horizontally and have right 
angle expansion bends. Compared with 
high pressure cycling installations, these 
lines are relatively large in diameter and 
vertical expansion loops would have been 
unwieldy. 

Jacket cooling water lines to the com- 


pressors are in covered floor trenches 
and return lines pass overhead to reduce 
air and vapor lock. Water to the com- 
pressors is supplied by three 3700 gal. 
per minute centrifugal pumps operating 
at 39 lb. per sq. in. pressure differential, 
two of which are driven by 100-hp. 2300- 
volt electric motors, and the third by a 
steam turbine. All jacket makeup water 
is supplied from clean steam condensate, 
which reduces the concentration of de- 
posit-forming minerals in the jackets. 

Starting and instrument air is provid- 
ed by three compressors, two of which 
are electrically driven, and the third is 
connected to an engine using natural 
gas as fuel. 

Gas absorption is carried out in two 
22-plate absorbers. Gas at 825 lb. per 
sq. in. ga. from the plant separator sys- 
tem is charged directly to one absorber 
and then flows to one of the 10-in. natural 
gas transmission lines for market. Gas 
from the compressors at 450 lb. per sq. 
in. ga. is charged to the alternate ab- 
sorber, after which it is piped to a sec- 
ond 10-in, natural gas line for market- 
ing purposes. 

An interesting feature of the absorp- 
tion oil system is the economy of oil cir- 
culation effected by the use of high pres- 
sure absorption oil from the high pres- 
sure absorber in the lower section of the 
low pressure absorber. The high pres- 
sure rich oil flashes as it enters the mid- 


Battery of separators used to separate high pressure gas from condensate at the plant. 
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One of eight condensate well separator arrangements whereby condensate is separated from well gas, metered for 
payment, and then piped back into the 6-in. gas flow line at a point downstream from regulator shown at extreme right. 


ection of the low pressure absorber, 
losing considerable methane and unde- 
irable constituents. It is further deme- 
thanized in the lower section by contact 
with the rich low pressure gas. At the 
ame time its propane and butane con- 
tent are increased. Final stripping of the 
low pressure gas and vent gas is accom- 
plished in the upper section of the low 
pressure absorber with a stream of lean 
il. The total lean oil requirements are 
reduced approximately 40 per cent by 
this piping arrangement, as compared 
with separate handling of the high pres- 
ure and low pressure rich oil streams. 

The low pressure vent consists of a 
large diameter lower section and a small 
liameter upper section containing 14 


trays. The rich oil from the intermediate 
pressure vent is introduced at the top of 
the lower section of the low pressure 
vent. A flash takes place at the entrance 
to the vent and the rich oil absorbs vent 
ethane and propane from the rich low 
pressure vent gas, which is introduced 
at the bottom of the lower section. The 
flashed gas is stripped of butane and 
propane by a lean oil stream introduced 
at the top of the upper section. Due to 
the arrangement of the oil and gas flow 
in the low pressure absorber and the low 
pressure vent, a high recovery of pro- 
pane is obtained with an economical oil 
circulation. 

Absorption oil at 42-deg. gravity for 
both absorbers is pumped from a surge 


tank by three electrically driven centrif- 
ugal pumps, and oil for the absorber 
operating at 825 lb. per sq. in. ga. is fur- 
ther increased in pressure by two booster 
pumps in series with the primary lean 
oil pumps. 

Rich oil from the last vent tower is 
charged through a heat exchange sys- 
tem against hot oil and then to a ver- 
tical gas fired furnace developing 19,- 
700,000 B.t.u. per hr. where the rich oil 
is heated to 450°F. Raw gasoline is strip- 
ped from the hot rich oil in a 20-tray 
still, after which the hot lean oil is cooled 
and flows to the surge tank. The use of 
a direct-fired heater allows the use of a 
high oil temperature. The still operates 
at high pressure because of the large 


\ view of the compressor house with engine jacket water coolers in the left foreground, inter-stage scrubbers to 
the rear, and the compressor manifold pit containing right-angle expansion bends of all suction and discharge lines. 
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The Ideal Combination 
For PRECISE FRACTIONATION 


Precise fractionation requires maintenance of constant composition on each 
bubble tray of the tower. Continuous measuring and controlling of such va- 
riables as heat input, feed, reflux, pressure, and product at constant rates com- 
bines to provide steady efficient operation of columns having large numbers 
of trays. 


The Brown ElectroniK Air-o-Line Potentiometer Controller assures ‘‘contin- 
vous balance”’ in precise measurement and control of temperature at the critical 
point in the separation of close boiling hydrocarbons. One of many applica- 
tions of the ElectroniK—Air-o-Line team is illustrated in the diagram. 


Brown engineers are ready at all times with the solution to your refinery 
control problems. Their recommendations stem from a thorough knowledge of 
the applications of the ElectroniK, Air-o-Line controllers, flow meters, pressure 
and liquid level gauges, and pneumatic transmission systems. 


Write for Catalogs. THE BROWN INSTRUMENT COMPANY, a division of 
Minneapolis-Honeywell Regulator Company, 4475 Wayne Avenue, Philadel- 
phia 44, Pa. Offices in all principal cities. Toronto, Canada; London, England; 
Stockholm, Sweden; Amsterdam, Holland. 
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fen 800-hp. compressors arranged back-to-back compress dry gas to 
150 lb. per sq. in. ga. for domestic and industrial consumption. 


iantity of propane and butane recov- 
Raw gasoline is charged to an ethane 
wer through two 14-stage vertical cen- 
ifugal pumps, operating at 550 Ib. per 
q. in. ga. discharge pressure. 
Che deethanized product enters a pro- 
sane tower, and commercial propane is 
produced as an overhead liquid product. 
Stabilized natural gasoline or motor 
uel can be produced as bottom product 
from the butane tower. Overhead bu- 
ines can be split further in an isobutane 
ywer. As an alternate operation, bot- 
ys from the butane tower can be 
harged to an isopentane column for 
roduction of an overhead isopentane 
t and a stabilized motor fuel bottoms 
roduct suitable for leading. 
lhe condensate from the high pres- 
e wells after stage flashing is charged 
» a low pressure fractionating tower op- 
rated in accordance with refinery prac- 
\ gasoline stream is produced as 
in overhead product and naphtha and 
kerosine streams can be produced as 
idestream products using strippers on 
ich sidestream. 
\ll fractionating towers and related 
juipment were laid out back-to-back 
order to provide one central operat- 
ig aisle. Condensers and accumulators 
vere grouped for each pair of towers to 
onomize on structural steel for sup- 
porting overhead equipment. All proc- 
ssing equipment is grouped in an area 
less than ten acres in extent, yet ample 
pace has been provided between com- 
ressor house, fractionating and storage 
eas in accordance with usual gasoline 
plant practice. 
Plant storage facilities consist of fif- 
35,000-gal. 60-ft. by 10-ft. diam. 
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horizontal steel pressure tanks for liquid 
products, two 5000-bbl. bolted tanks for 
distillate storage, and one 25-ft. by 10- 
ft. diam. underground storage drum for 
lubricating oil storage. 

Liquid products can be loaded either 
at a double track railroad rack with 16 
jacks or at two truak loading racks. 
Vapor return lines are provided at both 
locations. 

Plans are now under way to add an 
Ethyl blending plant and three 5000- 
bbl. welded steel circulating and motor 
fuel storage tanks to the present opera- 
tions. 

Electrical power is supplied to the 
plant by an overhead 33,000-volt feeder 
from an utilities line. This is stepped 
down to 2300 and 440 volts at the plant 
limits. All 2300-volt motors are fed 
through an underground cable system. 
Lines operating at 440 volts are run in 
conduit overhead. A 115-volt lighting cir- 
cuit is obtained where needed by step- 
ping down the 440-volt line. All spare 
electric-driven equipment is supplied 
with current through independent cir- 
cuits. An underground grid is provided 
for grounding the electrical system. 

Steam at 175 lb. per sq. in. is supplied 
from two gas-fired bent tube boilers, each 
capable of supplying total requirements 
of 30,000 lb. of steam an hr. Induced- 
draft fans are driven by steam turbines. 
Boilers are supplied by two steam-driven 
reciprocating pumps and all boiler feed 
water is treated by a hot lime process. 

All steam condensate of good quality 
is returned to the boilers. Steam con- 
densate from the rich oil still is sep- 
arated and returned in an individual line 
to a horizontal oil skimming tank before 
being combined with trap condensate. 
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Steam condensate is deaerated and heat- 
ed by contact with exhaust steam to- 
gether with boiler feed make-up in a 
strip tower. 

The cooltng tower is of induced-draft 
design with four cells. No atmospheric 
cooling coils have been used in the cool- 
ing tower, as all water-cooled units are 
of shell-and-tube construction. This has 
simplified piping layouts and cooling 
tower construction. Cooling water is 
treated by chlorination to minimize the 
formation of algae, and chemical treat- 
ment of make-up water for pH control 
and scale prevention is also included. 

Circulation of cooling water for all 
coolers and condensers is supplied by 
two 7000 gal. per minute centrifugal 
pumps each driven by a 370-hp. 8-cyl- 
inder V-type engine using natural gas 
as fuel. 

The fuel system is designed to utilize 
1,900,000 cu. ft. a day of low pressure 
vent gas with about 1,800,000 cu. ft. 
daily make-up from the high pressure 
system. The compressor house, boilers, 
furnaces, and gas-engine-driven water 
pumps are provided with individual pres- 
sure regulators. 

Water is supplied to the plant by two 
off-site wells drilled to an average depth 
of 220 ft. Each well can supply normal 
plant requirements and they are pumped 
by 550-gal.-per-min. turbine pumps driv- 
en by 50-hp. gasoline-natural gas en- 
gines. 

Foam systems are provided for fire 
protection to each of the 5,000-bbl. dis- 
tillate tanks. Besides portable foam gen- 
erators strategically situated in the plant, 
a 6-in. underground water line supplies 
water to 18 fire hose stations equipped 
with fog nozzles. 

The office building for supervisory per- 
sonnel also contains the laboratory for 
routine and analytical testing and is of 
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Furnaces throughout our new, modern heat treating department are 
capable of registering . . . and accurately maintaining . . . temperatures up to 
2000 degrees F. Our gas-fired car-type furnaces ... with a 7 foot clearance 
under the doar, 9 feet wide, 25 feet long . . . are equipped with automatic 
recording pyrometers, designed to hold temperatures of the furnaces to a 
plus or minus 10 degrees F ... to your specifications. We can furnish you 
with a furnace chart on each job which accurately describes the actual 
heating and cooling cycle. 


If you have a heat treating or stress relieving problem on large or 
heavy equipment, let us discuss it with you. Write TESCO, Box 1418, 
Houston. 


GOOD CASTINGS 












HOUSTON. TEXAS 
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Our facilities . . . especially 
designed for fabrication of heavy 
equipment . . . are available to 


refineries, rubber plants, chemical 
plants, pipe fabricators, heat ex- 
changer fabricators, vessel fabri- 
cators, refinery plant fabricators 
and other firms which manufacture 
heavy fabricated structures. 

Our equipment . . . first of its 
kind in the Gulf Coast... is de- 
signed especially for heavy ‘pieces 
up to 15,000 Ibs. Eleven vertical 
type hardening furnaces...9 feet 
deep with a 6 foot inside diameter 

. are available for heat treat- 
ing large pieces. 


BETTER STEEL 


FOR 


MODERN INDUSTRY 
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wood frame construction covered with 
asbestos siding and asphalt roof shingles. 
The warehouse is of similar construc- 
tion. The compressor house, the com- 
bined locker room, repair and meter 
shop, the control house, and the water 
treating building are of steel frame con- 
struction covered with galvanized iron 
sheeting. 

A camp for ten houses is provided for 
key personnel with all utilities being pro- 
vided from the camp. Each house is wood 
frame construction with asbestos siding, 
hardwood floors, and composition roof- 
ing. There are two 6-room houses and 
eight 5-room houses, all provided with 
garages. 

Approximately 50 men are employed 
at Absorption Plant Incorporated under 
the direction of J. M. Sappington, super- 
intendent, Leon Dorsey, process engi- 
neer, H. G. Holmes, chief repairman, W. 
E. Vaughn, chief clerk, Ear] Scott, field 
foreman in charge of high pressure gath- 
ering system and high pressure wells, 
T. S. Gordon, field foreman in charge of 
low pressure gas gathering system, and 
J. L. Boyd, chief chemist. 

The plant was designed and construct- 
ed by Stone and Webster Engineering 
Corporation. The gathering system was 
laid by J. R. Horrigan Construction Com- 
pany under the supervision of engineers 
from Glenn H. McCarthy and Stone and 
Webster Engineering Corporation. The 
housing project was designed and erect- 
ed under supervision of Glenn H. Mc- 
Carthy engineers. ee 





Distillation and fractionation towers of absorption plant. 














Specialties for REFINERS 


Accurate b ene Apparatus and Scientific Instruments 


The Refinery Supply Company designs, manufac- 
tures and distributes Laboratory Apparatus, Gas 
Testing Equipment, Gasoline Testing Instruments 
identified by the trade marks AC-ME and R.S. 

Besides items carried under the above names, 
other scientific equipment and materials, made 
by leading manufacturers, are always carried 
in stock. 



















DEW POINT TESTER 








Determines dew point of gases under con- 
ditions of pressure as they are found to 
exist. Designed primarily for use in con- 
nection with high pressure gas transmission 
lines. Standard Range 0 to 600 p.s.i. High 
Pressure Range 0 to 2,500 p.s.i. 


MOISTURE TESTER 


Determines the moisture content of the vapors 
of propane and other gases. Can also be used 
to determine the water concentration in liquid 
propane. Determines relative humidities over 
a comparatively wide range. Pressure gauge 
has a range of 0 to 200 pounds. 











Write for Bulletin, "Petroleum Gas Testing Apparatus,’ No. 30 


THE REFINERY SUPPLY CO. 


Main Office and Plant 
pel G-y. were) 4&0 fer.v:\ 





621 E. 4th Street 


Ph. 4-8144,1L.D. 58) 





— Houston Office Temporarily Discontinued — 
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HYDROCARBON THERMODYNAMICS® 


By WAYNE C. EDMISTER, Foster Wheeler Corporation 


PART 3—Conclusion 


@ Enthalpy — entropy charts. It is 
necessary to know differences in the en- 
thalpy (heat content) in making heat 
balance calculations for hydrocarbon 
operations, which may take place at con- 
stant pressure, temperature, or entropy. 
In the latter case the quantitative value 
of the entropy is not required, it being 
sufficient to know that the entropy re- 
mained constant. Differences in entropy 
are rarely required. Enthalpies and en- 
tropies may be tabulated as in the steam 
tables or presented graphically in the 
form of Mollier diagrams. There are two 
types of Mollier diagrams in use, the 
most well known probably being the 
type using entropy and enthalpy as the 
coordinates with lines of constant tem- 
perature and pressure in the vapor re- 
gion, and the other being the type using 
enthalpy and pressure (the latter on 
logarithm scale) as the coordinates with 
lines of constant temperature and en- 
tropy in the vapor region. Diagrams of 
this type may be prepared for pure 
components and for mixtures as well. 
The preparation and application of such 
diagrams for hydrocarbon systems will 
be discussed, with a few sample charts 
as illustrations. 

The Mollier diagrams for steam and 
ammonia have long been a very useful 
tool of the engineer. Many years of work 
have gone into the development of these 
diagrams. Hydrocarbon systems are 
much more complex because of the large 
number of components and the un- 
limited number of mixture compositions. 
By the methods described below, en- 
thalpy-entropy diagrams may be pre- 
pared for single or multi-component hy- 
drocarbon systems. 

Entropies and enthalpies are com- 
puted for pure hydrocarbons by apply- 
ing the equations given in Table 3 and 
the correlations given in Figs. 1, 7, 8, 
10, and 11. Entropy vs. temperature and 
enthalpy vs. temperature plots are con- 
structed from the results of these calcu- 
lations. This is done by selecting a 
datum point, which may be liquid at any 
desired temperature or it may be vapor 
at specified temperature and pr- sure 
conditions, and then building the chart 
up from this point with latent heats. 
effects of pressure and temperature be- 
ing involved in the construction. En- 
thalpy plots for three light paraffin hy- 
drocarbons (methane, ethane, and pro- 
pane) are shown in Fig. 17. These plots 





*Presented before California Natural Gaso- 
line Association, Los Angeles, November, 1945. 
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are for reference only. Similar plots 
can be made for the entropy in like 
manner. The entropy and enthalpy plots 
can then be combined to form a Mollier 
diagram. Such diagrams are shown on 
Figs. 18 and 19 for propane and bu- 
tane. The datum or reference state for 
the enthalpy diagrams in Fig. 17 is 
liquid at 32°F., whereas the datum for 
the Mollier diagrams in Figs. 18 and 


19 is liquid at minus 200°F. These 
datum points are arbitrary, 32°F. be- 
ing selected for the enthalpy plots to 
make them consistent with other charts 
and minus 200°F. being selected for the 
Mollier diagrams in order to avoid hav- 
ing any negative values of enthalpy 
when applying the charts to refrigera- 
tion calculations. 

It will be noted that “extrapolated” 
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FIG. 17, Hydrocarbon Enthalpy Plots (References 6, 20, 22) 
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vapor pressure lines are drawn on the 
enthalpy diagrams in Fig. 17. These 
lines give the enthalpies for hypotheti- 
cal liquid conditions that exist when the 
component in question is a lighter com- 
ponent of a liquid hydrocarbon mixture. 
These extrapolated vapor pressure 
curves are obtained from a Cox type 
vapor pressure plot by extrapolating 
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FIG. 18 (Reference 20) 
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FIG. 19 (Reference 20) 


above the critical point. Enthalpy plots 
like those in Fig. 17 may be applied to 
hydrocarbon mixtures by the procedure 
outlined below. 

The temperature, pressure, and phase 
conditions encountered in most heat bal- 
ances involving light hydrocarbons are 
such that either one or both of the fol- 
lowing phenomena exists: (a) A liquid 


hydrocarbon mixture at a temperature 
higher than the critical temperature of 
some of the lighter components therein, 
and (b) a vapor hydrocarbon mixture 
under a pressure higher than the vapor 
pressure of some of the heavier compo- 
nents therein. The conditions at which 
the enthalpies for the components of 
hydrocarbon mixtures should be read 
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It is a time-proven fact that a vapor-tight sphere, 
built to operate under internal pressure, is the 
best means of storing highly volatile liquids. Ex- 
perience has shown that the Graver Sphere, in- 
corporating this vapor-saving principle, meets 
every requirement for safety, service and econ- 
omy of operation. 

Graver Spheres can be built in a wide range of 
sizes to withstand pressures of from 20 to 200 
Ibs. per square inch, or more. Like all Graver 












Two 5,000 bbl. Graver Spheres, Built for a Major Oil Company 


steel plate equipment, the Graver Sphere is the 
result of years of experience .. . the product of 
trained men working carefully selected ma- 
terials on modern equipment. Graver complete 
fabrication facilities include forming, shearing, 
welding, riveting, stress relieving and X-raying. 

Graver engineers will gladly answer specific 
questions regarding your pressure storage prob- 
lems and submit quotations. 

Write us today . . . there is no obligation. 


Fabricated Steel Plate Division 


of : 
GRAVER TANK & MFG. CO. JNC. 
4811-61 Tod Ave., East Chicago, Ind. 


New York Catasauqua, Pa. Chicago Tulsa, Okla. 
Philadelphia Port Arthur, Tex. Les Angeles, Calif. 


Export Dept., 424 Madison Ave., New York, N. Y. 
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from the pure hydrocarbon charts are 
established by the following assump- 
tions, which appear to be justified by ac- 
curate heat balances on plant equip- 
ment. 

Liquid mixtures. (a) Enthalpies for 
components whose critical temperatures 
are above the temperature of the mix- 
ture are read from the saturated liquid 
curves of the pure hydrocarbons at the 
temperature of the mixture; (b) compo- 
nents whose critical temperatures are 
below the temperature of the mixture are 
assumed to be at a hypothetical liquid 
state, enthalpies being read from the 
extrapolated vapor pressure line of the 
pure hydrocarbons at the temperature of 
the mixture. 

Vapor mixtures. (a) Enthalpies for 
components whose vapor pressures are 
higher than the pressure on the system 
are read from the pure hydrocarbon 
plots at the temperature and pressure 
(total, not partial) on the system; (b) 
components whose vapor pressures are 
lower than the pressure on the system 
are assumed to be hypothetical vapor 
and their enthalpies are read from the 
saturated vapor curve of the pure hydro- 
carbons at the temperature of the mix- 
ture. 

{dditivity. The enthalpies of the com- 
ponents of a hydrocarbon mixture are 
assumed to be additive. 

In applying this method to the com- 
putation of enthalpies for mixtures, it 
is necessary to know the phase condi- 
tions that may be estimated by the phase 
equilibria methods outlined above. Fol- 
lowing this procedure for entropies and 
enthalpies, the Mollier diagram shown 
in Fig. 20 was prepared for a propane- 
butane mixture. This and similar charts 
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ENTHALPY—BTU/LB. ABOVE LIQUID AT — 200°F. 
FIG. 20. Mollier diagram for a propane-butane mixture (20 mol per cent C,—80 per cent mol C,) (References 20, 3) 


are useful in making refrigeration cal- 
culations. 

The above method of computing en- 
tropies and enthalpies for hydrocarbon 
mixtures is one of three methods that 
may be used, the other two methods be- 
ing: (1) The pseudo-critical method, and 
(2) the equation of state method. The 
pseudo-critical method is readily applied 
by means of the correlations and equa- 
tions presented above. In this method 
the pseudo-critical for the mixture is 
used in estimating the isothermal effect 
of pressure on the entropy and enthalpy 


of the mixture. The latent heat of vapor- 
ization is computed by the entropy func- 
tion method described above. Phase con- 
ditions are likewise required for the mix- 
ture in this method. The equation of 
state method is analogous to the equa- 
tion of state method mentioned above 
for estimating phase-equilibria condi- 
tions for non ideal solutions. This meth- 
od is complex and of little practical value 
except to spot check enthalpies and en- 
tropies computed by the other methods. 

In preparing the Mollier diagram for 
propane-butane (Fig. 20) and other sim- 


FIG. 21. (References 1, 9, 12, 14, 24, 33) 
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TWO Edward Designs 


FOR TOP PRESSURE-TEMPERATURE 
OPERATING CONDITIONS 











PRESSURE-SEALED BONNET VALVES 


NON-RETURN VALVE, at right, shows 
Edward pressure-seal design. Valve 
incorporates flow directional guiding, 
internal contouring for extremely low 
pressure drop, closure indicator and 
| He hiscosco WM beehore (eile) am elotelehv sete 





Principal parts of pressure-seal connec- ¥ 
tion. This construction cuts weight of § 
siondard high pressure, high tempera- { 

g.by as much as 50 per cent. 4 


Edward UNIVALVE, forged 

steel globe valve with pat- 

ented welded bonnet, inte- 

gral hard-surfaced seat, 
hard-surfaced disk, 
bolted gland, bronze 
yoke bushing and 
one-piece bonnet. 
Sizes 1/2°-2". 


See how UNIVALVE con- 
struction keeps body and 
bonnet in perfect alignment 
for welding, cuts pressure | ; nc. 
drop, reduces erosion-produc- 


ing turbulence, yet keeps fea- 
tures of globe valve tightness. 


Oo 


SUBSIDIARY OF ROCKWELL MANUFACTURING COMPANY 


EAST CHICAGO, INDIANA 











ilar diagrams, the pseudo-critical and 
the equation of state methods were used 
to check several points. Agreement was 
satisfactory. Fig. 21 is an enthalpy dia- 
gram for gasoline prepared by the pseu- 
do-critical method, empirical methods 
being used to estimate the phase-equi- 
libria conditions. Similar diagrams may 
be prepared for any hydrocarbon mix- 
ture or petroleum fraction by the same 
method. The preparation of such charts 
is desirable when many calculations 
must be made for the same stock. 

The component enthalpy diagrams 

may be applied to make net heat bal- 
ances or total heat balances. In making 
net heat balances, i.e. net enthalpy 
change for each component in going 
through the system, the datum point is 
not important. With total heat balances, 
the datum point for all components 
should be the same. 
@ Hydrocarbon reactions and combus- 
tion. Thermodynamics is a useful tool 
in studying hydrocarbon reactions. It 
may be used to estimate the driving force 
and equilibrium of a given reaction, and 
thus predict whether or not a given re- 
action will occur and the conditions that 
are most favorable to it. By a combina- 
tion of thermodynamics and kinetics, the 
equilibrium distribution of products may 
be estimated. Thermodynamics may also 
be used to compute the heat absorbed or 
liberated for reactions. Table 5 presents 
the fundamentals of applying thermo- 
dynamics to chemical reactions. 

The heat of reaction is the quantity of 
heat that must be added or removed to 
make the reaction take place. This heat 
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TABLE 5. Equation for the application of thermodynamics to chemical reactions 


is not recoverable. When heat must be 
added the reaction is “endothermic” and 
when heat is removed the reaction is 
“exothermic.” Cracking is endothermic 
and polymerization is exothermic. By the 
combination of thermochemical equa- 
tions, heats of reactions for hydrocar- 
bons may be calculated from the heats 
of formation of the reactants from car- 
bon and hydrogen. Heats of formation 


FIG. 22, Approximate endothermic heats of reaction 
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can be evaluated by a similar combina- 
tion of heats of combustion. Heats of re- 
action may also be determined experi- 
mentally in a calorimeter. 

Because of the many side reactions 
that usually occur in hydrocarbon reac- 
tions, it is difficult to correlate experi- 
mental heats of reaction unless the theo- 
retical method, based on heats of com- 
bustion, is also employed. The heat of 
reaction for hydrocarbon reactions de- 
pends upon the type and quantity of 
hydrocarbon molecules made in the re- 
action. From a study of theoretical heats 
of reactions and the compositions of 
products from various reactions, the dia- 
gram shown as Fig. 22 was constructed 
to show the relative effects of the va- 
rious factors on the heat of reaction. This 
plot is for reference only and not in- 
tended to be of sufficient accuracy for 
design calculations. 

In making a heat balance on a hydro- 
carbon reactor, it is important to be 
consistent in the enthalpies of reactants 
and products and the heat of reaction 
used. A recommended method is to make 
a net heat balance, i.e. compute the 
amount of heat required to heat the feed 
up to the reaction conditions, compute 
the heat of reaction at reaction condi- 
tion, and compute the change in en- 
thalpy of the products from reaction 
temperature to exit temperature. The 
algebraic sum of the heat quantities gives 
the heat balance. This method avoids 
computing the heat quantities of all hy- 
drocarbons involved above an arbitrary 
and meaningless datum point and there- 
fore avoids possible errors. In making 
these computations care should be taken 
to have the heat of reaction corrected to 
the reaction temperature. This point is 
emphasized because heats of reaction 
are often given at “standard states.” 

Enthalpies of flue gases are used in 
making furnace and catalyst regenera- 
tion calculations. Flue gas enthalpies 
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Unique in their efficient use of power for variable delivery require- 
ments, Aldrich-Groff pumps operate at constant speed and their 
power consumption is practically proportional to delivery. Users 
report substantial power savings as well as low maintenance expense. 
Discharge is varied manually or automatically, either at the pump 
or from a remote station. The variation is stepless from zero to 
full capacity. 

Aldrich-Groff pumps are available in six standard sizes, ranging 
up to 100 bhp and to 15000 psi. Their use is increasing wherever 
power savings, extreme mechanical reliability and simple, accurate 
control of delivery is important. Over 300 units in successful 
operation for periods ranging up to 6 years. 

For full particulars, write today for Data Sheet 65. 

The Aldrich Pump Co., 26 Pine Street, Allentown, Pa. 


Representatives: Akron * Birmingham ® Bolivar, N. Y. * Boston * Chicago * Cincinnati 
Cleveland * Denver * Detroit * Duluth * Houston * Jacksonville * Los Angeles * New York 
Omaha ° Pittsburgh ® Philadelphia * Portland, Ore. * St. Louis * San Francisco * Seattle * Tulsa 
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Power is supplied to plunger by connect- 
ing rod through a link (A). Length of 
plunger stroke is controlled by piston (B) 
which positions stroke transformer (C). 
In zero stroke position, the link has a 
pendular motion and the plunger is sta- 
tionary. To increase delivery, the stroke 
transformer (C) is tilted, so that the link 
motion is given a vertical component 
which actuates plunger through any 
travel up to full stroke. 

















FIG. 23. Enthalpy of flue gases 
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depend upon the composition of the fuel 
and the amount of excess air used. For 
hydrocarbon fuels, such as gas and oil, 
the flue gas enhalpies can be plotted as 
a function of hydrogen/carbon ratio and 
per cent excess air. Such a plot is 
presented as Fig. 23. The use of this 
graph is obvious. 

@ Process applications. As an example 
of the applications of thermodynamics 
to hydrocarbon process design, a fluid 
catalytic cracking unit with fractiona- 
tion and vapor recovery facilities may 
be considered. In this process, oil is 
cracked in the presence of a fluidized 
catalyst, which circulates through the re- 
actor and regenerator system picking up 
heat in the regenerator, where the coke 
is burned off by air, and liberating this 
heat in the reactor by transfer to the 
oil. The cracked products are fraction- 
ated, the light ends and gasoline going 
to a vapor recovery unit, via compres- 
sors and pumps, to be separated into de- 
sired products. 

Thermodynamics is involved at the 
following points: (1) Turbo air blower 
design, (2) regenerator heat balance, 
(3) reactor heat balance, (4) fraction- 
ator phase-equilibria and heat balance 
calculations, (5) product gas compres- 
sor design, and (6) phase-equilibria 


and heat balance calculations in the de- 
sign of the vapor recovery facilities. 

@ Acknowledgment. This discussion 
has covered many subjects. Contribu- 
tions to our knowledge in this field have 
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Spanish for new employes in Venezuela 


The Houston office of the department of commerce has been advised that 
one of the larger American oil companies has opened a school for the 
indoctrination and orientation of new employes brought from the United 
States to Maracaibo, Venezuela. The first class had 60 students and nine 
teachers, and extended over a period of eight weeks of 40 hours each. 


Using the most advanced methods, all the teachers give Spanish les- 
sons to small groups for five hours each day. Besides the teaching of Span- 
ish, there are lecture and field trips on the following subjects: Company 
organization and operation; basic labor policies; ecoriomic, political, and 
social life in Venezuela; history of Venezuela and the petroleum industry. 
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——-FOUR-WHEEL-DRIVE-— 


rt” Plus” that Pays 
tn Wang Ways! 


Over the roughest “off-the- 
road” terrain, in the worst of 
oil-land muck, in areas remote 
from roads of any sort, FWD 
trucks have the driving power 
and traction to get through ... 
to put heavy working equip- 
ment and crews on the job, 
on schedule. 
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DEPENDABLE FWDs 


... they'll go wherever there’s 


oil field work to be done... 


FWD Model M 6x6 Oil Well Servicing Rig shown 
in typical oil field operation. The rig telescopes 


down over the truck for over-the-road transport. 


FWD specialized oil field 
truck engineering is the reason 
for this consistently successful 
performance. The true FWD 
four-wheel-drive principle at 
its highest development, with 
center differential, proper 
weight distribution, traction 
and driving power on all 


wheels. . . dividing the work- 
ing-strain among the driving 
axles instead of concentrating 
all the strain on one axle... 
and other advantages have 
made FWDs the first choice 
for heavy-duty service .of oil 
field operators. 


See your FWD dealer or write for in- 
formation on FWDs now available. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wisconsin, U.S.A. 


Canadian Factory: Kitchener, Ontario 


“More Power on Wore Wheels!” 
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Submarine Prospecting 


By RICHARD SNEDDON, Pacific Coast Editor 


PF csrep early in the month of April in 
Los Angeles harbor and now in actual 
ise on the Gulf Coast by Union Oil Com- 
ny of California is the latest thing in 
bathyspheres. The 

| EXCLUSIVE | device and the fun- 
damental purpose of 

operation are not exactly new, but it 
understood that this particular model, 
orporates some quite novel ideas— 
being that the operator can in emer- 
ency release the heavy base of the ap- 
paratus allowing the cylinder to bob to 
the surface. The principal function of 
the device is to carry an operator to the 
bed of the ocean in shallow waters, so 
that he can take gravimeter readings 
from a permanently level surface, rather 
than from the deck of a boat, which rises 


Bob Bauers, left, designer of 
the new type diving bell, is 
een with A. C. Rubel, vice 
president of Union Oil Com- 
pany, as they await the boat 
that will take them out into 
deep water to conduct experi- 
ments. Some of the instru- 
ments and equipment involved 
ure shown lying on the wharf. 





Bauers in the diving bell he 
designed for exploratory work 
in shallow waters off the Texas 
and Louisiana coasts. It was 
built under direction of Dr. 
J. J. Jakosky, consultant, for 
Union Oil Company of Cali- 


fornia, which has put it to use. 


and falls with every motion of the water. 
In this particular area it will be used 
to locate salt domes, phenomena that 
are frequently associated with oil de- 
posits. The method employed will simply 
be to move the cylinder from place to 
place while the operator determines grav- 
itational pull at each location. The salt 
domes are indicated in the Gulf Coast 
region by so-called minima readings, 
revealing the presence of formations of 
lesser density. 

Three feet in diameter and five feet 
high, the chamber and its accoutrements 
were developed and assembled by En- 
gineer Bob Bauers, under the direction 
of Dr. J. J. Jakosky, consultant. The 
bell is made of 1%-in. galvanized plate, 
weighs 1500 lb., and is capable of with- 
standing the pressure at a depth of 100 
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for Lower Drilling Costs 


can count on lower overall 


You 
operating costs—the key to cheaper 
footage—from 4 rig equipped with 


a Twin Disc Hydraulic Drive be- 
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It is indicative of the scientific and 
progressive mind that when the test took 
place at Los Angeles, all three princi- 
pals, Dr. Jakosky, consulting geophysi- 
cist, Bob Bauers, engineer, and A. C. 
Rubel, vice president of Union Oil Com- 
pany, were equally anxious to make the 
first dive. The only fair way to settle the 
argument was to flip a coin, which was 
done. The result was that Bob Bauers, 
the designer, was elected for the initial 
trip. After being locked in, the bell was 
lowered with no delay or difficulty some 
20 ft. to the muddy bottom of the har- 
bor, where, remaining in constant tele- 
phonic communication with those above, 
the operator tested the various items of 
equipment and found everything per- 
forming according to schedule. Upon his 
return to the surface, “Cy” Rubel climb- 
ed in, and although he fitted a little 
more snugly into the vessel for some un- 
accountable reason, nevertheless, made 
a very successful jaunt into the depths, 
and coming out of the bell at the con- 
clusion, casually remarked, “Didn’t see 
a single mermaid.” 

On a subsequent run, Bob Bauers test- 
ed out the base release, and the deck 
crew could distinctly hear his puffs and 
muttering as he turned the spider to free 
the bell. This test, too, achieved all that 
was expected. When the base and the 
chamber parted company, the latter 
bobbed to the surface in record time, 
The operator fits snugly inside the bell. He is leaning over wallowing like a tired porpoise until it 
reaching for the spider that releases the base when unscrewed. could be taken aboard. In every respect, 


indeed, the experimental trip was com- 





ft. To this, a base weighing 1250 lb. is 
fastened by a screw working through a 
packing gland. It has a spider on the 
inside so that the operator may release 
the base and permit the bell to rise to ' su ; <I 
the surface, if that should become ex- < 
pedient. The shell is provided with two 
mall portholes, through one of which 
»bservations may be made, whereas 
through the other a spotlight is focused 
yn the area under examination. 

Interior equipment consists of an oxy- 
gen bottle with pressure gauges, and a 
meter for determining the oxygen con- 
tent of the air. Under the seat is an air 
purifier, soda lime and calcium chloride 
being the active agents, and circulation 

maintained by means of a small fan. 
he entire interior is upholstered to the 
top with seat leather, and a safety belt 
further saves the operator unnecessary 
jostling. A telephone is available tor 
communication with the surface, with 
the power and telephone line being 
threaded through the core of the cable 
holding the bell. On the seat is what 


R. L. Parker, Jr., Union Oil Company’s patent division, gives 
Bauer, inside the bell, the control head for the oxygen supply. 


lime magazine described as “a cramped 
eologist,’ and certainly, once inside 
with the top clamped down, and a gravi- 


neter on a stand between his legs, the 
yperator doesn’t have much room to 
make anything other than essential mo- 
tions. And he wouldn’t need to be ad- 
licted to claustrophobia. Sufficient in- 
ide room is available, however, in which 
to carry on everything that the apparatus 
was designed to accomplish. 
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Longer Life 
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Fewer Pulling Jobs 


Actual case histories show the new G-B EXPAN- 
SEAL Plunger is outwearing and outperforming 
all other types of plungers with plenty of hard 
money statistics. 
Pulling jobs, costly in time, labor and production, 
are fewer with this new, improved plunger. EXPAN- 
SEAL’S unique construction cuts those costs! Specifically, 
ring wear is cut down, even under extremely sandy condi- 
tions because the special EXPAN-SEAL rings relax on 
downward strokes—allow the wy to drop to full length 
of the pump stroke and permit the fluid to wash the seats free 
of sand. This same action eliminates the possibility of gas lock- 
ing. The rings expand on the lifting stroke with an absolute pres- 
sure seal that eliminates fluid slippage and insures a full load lift 
with each stroke. 


* a om For Use In Insert Pumps 
—Either Traveling Plunger or 
Traveling Tube — or Common 
Working Barrels. 


& Rings Expand to Tube Wall 
Regardless of Wear, Giv- 
ing Full Efficiency Over 
Entire Life of Ring. 


Manufactured Under 


or et ns In addition to its record-breaking production between pulls, G-B 
EXPAN-SEAL rings require no oversize cups, thus reducing your . 
inventory. 





GUSTIN-BACON MANUFACTURING CO. 
KANSAS CITY 7, MISSOURI 


FORT WORTH . SAN FRANCISCO 
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NEW YORK PHILADELPHIA . i ilar Sele) TULSA 


ESTABLISHED 1898 
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Diving bell with operator inside is lowered into the ocean. 
Detachable base section is shown; also the telephone line, 
which is threaded through the cable holding the bell. 


Getting through the manhole in the exploration diving bell 
easier than it leoks, as Rubel demonstrated when he took 
trip to the bottom of Los Angeles Harbor. He is shown 

ere coming out. Didn’t see a single mermaid, he said. 


ely successful. There was no indi- 
tion of leakage; all the equipment 
tioned exactly as it was designed to 
and the practicability of the assem. 
as well as the effectiveness of its 
ifety features were thoroughly estab- 
shed. It might also be mentioned that 
prior submersion of the empty bell to 


226 


a depth of 160 ft. resulted in only a very 
minor leakage around the packing gland. 

A fishing boat has been especially 
adapted and equipped with the neces- 
sary machinery to handle the bell prop- 
erly under every foreseeable condition. 
It is not intended that it should be lifted 
on deck for every move, but, on the con- 





Rubel talks with Bauers, who is inside the bell 
20 ft. under water. Slightest sounds made by 
operator are clearly audible on the surface. 





When freed from the detachable base, the 
bell bobs to the surface and stays until it is 
taken aboard. The base is a safety feature, 
permitting operator to come to the surface. 


trary, that it should simply be made 
fast and towed from one location to 
another. Union Oil Company intends to 
explore certain submarine lands along 
the shores of Texas and Louisiana, 
where, according to available data, there 
may be found extensions of already pro- 
ducing oil-bearing formations. » & *& 
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To its broad line of oil field engines, Continental Motors 
has added 5 Diesel engines of advanced design. These 
new Continental Diesels, with a range of 20 to 130 horse- 
power, have a "Cushioned Power" combustion chamber 
which reduces peak pressures and results in cleaner 
burning and minimum fuel consumption. 


NOW! DIESELS BY CONTINENTAL \ 


Other Continental Red Seal engines for oil field appli- 

cations, from 5 to 105 horsepower, are available for me 
operation on butane, gasoline, distillate or natural gas. 
Each engine has the stamina, dependability, and econ- 
omy that have won high reputation for Continental Red 
Seal power wherever there's work to be done. 


Continental Motors [orporation 


MUSKEGON, MICHIGAN 
SOUTHWEST BRANCH: DALLAS, TEXAS 


SALES and SERVICE 














NATIONAL WELDING & GRINDING CO........ rf ..Dallas, Texas 
STEWART & STEVENSON SERVICES........ Houston, Corpus Christi, Dallas and McAllen, Texas 
STANDARD ENGINE & SUPPLY CO.....00000...cc ee Longview, Texas 
CHOCTAW, INC M his, T 








Branches: Jackson, Miss. ; Little Rock, Ark. 














DIESEL POWER & MACHINERY CO. Oklahoma City, Okla. 
Tl LAYNE-ARKANSAS COMPANY.. Stuttgart, Arkansas 
INDUSTRIAL SUPPLY COMPANY Wichita Falls, Texas 
HIRSCH BROS. MACHINERY CO.......... ....El Paso, Texas 
> IVERSON TOOL CO — Branches: Artesia, N. M.; Borger, Texas; Odessa, Texas; Tampa, 


Texas; Wink, Texas; Oklahoma City, Okla.; Okmulgee, Okla.; Salem, Ill. 
MIDWESTERN ENGINE & EQUIPMENT CO, ononcccccccccceccceccetccctceetseeneseeeteescseees Tulsa, Oklahoma 
I Fcc ces imennsendsc escanseitsetnvonneunnnbsecbtaeseebainapaniennnannail Denver, Colorado 
WESTERN STATES WELDING & PRESS CO............................. ........... Albuquerque, New Mexico 
St =—_——— ERIE RS eee ee a eee skgslccscabansatesebcesbeotaoneSateattaneuoaoee Lubbock, Texas 
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Look for the Continental Red Seal; It 
identifies the Finest in Every Field of Power 
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Heavy Duty Propelling and Steering Device 
Aids in Marine Operations of Oil industry 


Bow lands, no matter how remote, are 
escaping the minute scrutiny of oil crews 
delving for the rich denosits of petro- 
leum under the crust of the earth, or be- 

neata tne waters of 
Batti the sea. It is an in- 

finite search going 
on and on with discoveries and develop- 
ments merely pauses—never goals 
achieved. 

Many oil companies have also turned 
their efforts to extending the productive 
area of fields already producing, espe- 
cially those fields that because of any 
one of numerous reasons were not fully 
exploited. This lack of previous develop- 
ment has been due in many cases to the 
unavailability of highly specialized ma- 
rine equipment. 

The needs of marine oil development 
and producing operations in coastal fields 
are so alien to common marine commer- 
cial uses that for the most part new 


Model with 165-hp. diescl, mounted on utility pontoon 
barge. Excellent craft for coastal and river operations. 


equipment has to be devised for each 
specific job. A means of overcoming sev- 
eral of the most important obstacles to 
marine petroleum development and pro- 
duction are seen in the application of a 
heavy-duty propelling and steering mech- 
anism! of unique design and construc- 
tion. 

Any portrayal ‘of these marine prob- 
lems necessarily radiates around shallow 
water operation with power, maneuver- 
ability, and on-the-spot maintenance 
playing the leading roles. In many cases 
exploration crews must navigate strange 
waters that never before lapped against 
modern hulls—waters filled with shal- 
low, treacherous perils where at one 
second power isall-important; atthe next 
instant ultra-maneuverability is most 
needed. Over these same waters when 
the go-ahead signal is flashed, heavy 
drilling and pumping machinery must 


1The Murray and Tregurtha “‘Harbormaster.” 


be moved, and constant supply lines must 
be established and operated on regular 
schedules. Such work calls for the best 
in equipment delivering a high degree of 
efficiency. 


As may be noted by the accompany- 
ing illustrations of the various models, 
this mechanism is of unusual design in 
contrast to conventional power and steer- 
ing equipment. Originally designed and 
developed as the giant outboard propul- 
sion units for the Rhino Ferries and 
Rhino Tugs, these diesel or gasoline- 
powered units are in continuous commer- 
cial service throughout the world. The 
units are instantly adaptable to many 
types of craft including barges, lighters, 
drilling and derrick barges, tugs and 
towboats, and personnel craft. With 
models ranging from 20 hp. to 330 hp. 
they are available for many phases of 
marine operations and, in the smaller 
horsepower sizes, they are also portable. 


Another view of a Harbormaster on a barge, this time 
with 110-hp. diesel motor. Shallow water is no barrier. 
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CORROSION! 


“ OTIS TUBING CALIPER 


The OTIS TUBING CALIPER, run under pressure on a steel 
measuring line, mechanically measures the maximum depth and 
location of corrosion pits and indicates the minimum wall thickness. 
Calipering is accomplished by six spring-loaded feeler arms pressed 
against the tubing wall and connected to a stylus which records their 
movement on a metal chart. Photostats of the charts, recording up 
to 2,250 feet of tubing each, are combined with a comprehensive 
report on each well and delivered to the operator. Surveys of 10,000 
feet of tubing have been completed in a single day. The general 
condition of the tubing can be quickly analyzed or each joint 
studied individually. ———————S> 
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FURTHER DETAILS FURNISHED ON REQUEST 


: W MEXICO: HOBBS. LOUISIAR NEW IBERIA 
- FIELD OFFICES: TEXAS: HOUSTON, CORPUS CHRISTI, end LONGVIEW OKLAHOMA: OKLAHOMA CITY. NE 
ENGINEERING CORPORATION—-MANUFACTURE AND DEVELOPMENT 


RAEN OTIS PRESSURE CONTROL, INC., DALLAS, TEX., OTIS EASTERN SERVICE, INC., BRADFORD, PA., WESTERN PRESSURE CONTROL, LOS ANGELES, CALIF 
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Official U. S. Navy pboto. 


Mobile derrick lowers model with 110-hp. diesel in Sea- 
bee operations for development of Alaskan oil fields. 


Because of compactness of design and 
manufacture, the portability of many 
nodels makes it possible for them to 

quickly and easily transferred from 

craft to another. Hence, in many in- 
tances, especially in the oil fields, a 
ngle unit can propel and steer many 
raft during operations, doing the work 
»f several conventional immobile power 
plants. Although this feature is a valu- 
le one in oil operations, yet portabil- 
ity and adaptability are not so important 
as the ability to provide dependable, ef- 
ficient power. Thorough tests during con- 
inuous commercial operations, plus 
those at the plant, have demonstrated 
that all models continuously deliver 
1aximum thrust per horsepower. 

[here are reasons for this high eff- 
iency. All models are compact and rug- 
ed, and set up for immediate operation 
mn the factory floor with precision and 
is close tolerance as is humanly possi- 
ble. The units also operate this way. No 
installation adjustments are necessary— 
no fitting to the designs of a particular 
craft—because they are manufactured 
with extreme precision and made to 
operate efficiently. 

In the majority of cases they are set 
on or imbedded in the stern of the craft 
o that the inevitable and costly “work- 
ing of the boat” has absolutely no ef- 
fect on thrust efficiency. 


able 


Same powered model, the O-2, in a 
different type workboat showing 180 
deg. elevating mechanism. The a 
paratus is able to hold positions 
against current and tide. 
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The large wheel of the Harbormaster, 
in normal operations, sets in a flow of 
“Solid water.” This factor gives greater 
efficiency and, because of the assembly 
design, the unit gets a bigger bite into 
solid water, hence more thrust efficiency. 
Moreover, all units steer by the thrust 
of the propeller itself, thus eliminating 





Machine-equipped workboat showing elevating mecha- 
nism at 90 deg. Engine has 110 hp., is gasoline powered. 


the rudder. According to a consensus of 
naval designers and architects, the loss 
of thrust efficiency due to the rudder is 
anywhere from 3 to 10 per cent. 
Maintenance economy and efficiency 
is one of the supreme “musts” so far as 
the petroleum engineer is concerned, and 
these requirements are achieved by the 
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Shown in the table above is the 
average bit run time and footage 
of six representative wells drilled 
in One important southwestern 
field. These figures indicate the im- 
portance of protecting bits through 
careful mud control. 

Here AEROFLO* drilling mud 
conditioning compound and 
QUADRAFOS* (Sodium Tetra- 
phosphate) can help to secure more 
effective footage per bit and reduce 
drilling time, costs and trouble. 
AEROFLO is highly effective in 
maintaining the correct viscosity of 
drilling mud, especially in dee 
wells and under difficult condi- 
tions. It often gives satisfactory re- 
sults in cases that otherwise could 
be handled only with difficulty or 
not at all. It increases the effective- 
ness of phosphates in salt cut muds, 


When Performance Counts—Call on Cyanamid 


in muds that do not respond to 
phosphates and where high tem- 
peratures cause rapid thickening. 
QUADRAFOS produces good re- 
sults where conglomerate, sand, 
silty shales are drilled aad the for- 
mation does not provide sufficient 
colloidal material. It renders in- 
active such materials as calcium 
and magnesium compounds, and 
controls the strength and rate of 
gel formation caused by disper- 
sion, heat and salt water. Cyanamid 
Technical Service Representatives 
are prepared to provide “on loca- 
tion” assistance in working out 
your problems. For full informa- 
tion write, wire or call American 
Cyanamid & Chemical Corpora- 
tion, 229 Shell Bldg., Houston, 
Texas, or Azusa, Calif rnia. 


*Reg. U.S. Pat. Of. 


TAEROFLO and tQUADRAFOS 
are available for delivery from 
stocks kept by many drilling mud 
chemical distributing houses in 
all principal oil well drilling 
centers in the United States. 


TAMERICAN CYANAMID & 
CHEMICAL CORPORATION 
(Manufacturer and Selling Agent) 
+RUMFORD CHEMICAL WORKS 
(Manufacturer) 


{AMERICAN CYANAMID & 
CHEMICAL CORPORATION 
(Selling Agent) 

















@ ¢ Comital Coytorilion 


(A UNIT OF AMERICAN CYANAMID COMPANY) 








30 ROCKEFELLER PLAZA NEW YORK 20, NEW YORK 
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Mounted on a utility pontoon barge this Model 0-6 machine has 165-hp. diesel. 


exclusive, patented M&T 180 deg. ele- 
vating mechanism, which allows the op- 
erator to elevate by power the entire 
ubmerged assembly, upward and back- 
ward to any degree he desires, out of 
water and directly overhead, if neces- 
sary. This item assures the elimination 


of dry-docking, beaching, or diving re- 
pairs due to damage or need of service 
to any part of the propelling and steer- 
ing equipment. 

The 180-deg. elevating mechanism an- 
swers another problem, namely that of 
operating with safety and economy in 


shallow and dangerous waters. By means 
of this mechanism the entire submerged 
section can be elevated to, say, 20, 25, 
£0, 35, up to 45 deg,, retaining propul- 
sion and steering control. The feature 
permits the engineer to operate in any 
water in which his vessel itself will float. 
Obviously, some efficiency is lost with 
the elevation of the propeller, but this 
loss is considerably less than is now cus- 
tomary with guards, nozzles, etc. 

Every unit is equipped with a steel 
shear pin that automatically shears off 
the instant any part of the submerged 
assembly strikes an underwater object 
of sufficient size to cause damage. This 
automatic action allows the submerged 
assembly to ride free, upward and back- 
ward over the obstacle, all the while 
propelling the craft forward. There is 
no loss of forward motion, nor loss of 
time. As soon as the obstacle has been 
passed, the thrust of the propeller will 
push the submerged assembly back to 
the usual operating position, and it takes 
but a minute to insert a new shear pin— 
while under way. 


One other remarkable feature of the 
unit is that the operator can steer with 
full power in any direction, giving 360- 
deg. maneuverability. This is possible 
because the vessel equipped with the 
mechanism steers by the thrust of the 
propeller itself, and simply by turning 
the wheel the propeller is turned in any 
direction and full speed in any direction 
becomes possible. 
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Peerless 
Vertical Centrifugal 


Pumps 


Oo R mee A tlLow it 








100 to 5000 g. p. m. 
15 to 100 foot head 


@ Peerless Vertical Centrifugal 
Pumps are intended for general 
pumping purposes. e They are 
built in both the Close-Coupled 
and Submerged types. The Sub- 
merged type is furnished with 
either top or bottom suction. 
Direct connected electric motor, 
steam turbine or engine drive, 
either direct or through right 
angle gear. e These pumps are successfully applied to sumps 
or drainage or wherever it is necessary to move large quan- 
tities of water at comparatively lowlift. e Installation space 
is reduced to a minimum, of paramount importance in in- 
dustrial installations... Extremely economical to operate. 


PEERL PS 


PEERLESS PUMP. 
DIVISION 
Food Machinery. Corp. 


Close-Coupled Type 
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USERS SAY “THUMBS UP” FOR THE 
E-C Inclinometer 


They like it the best because it’s so 
easy to use—and so rapid. It gives 
accurate results that can be read the 
minute they’re out of the hole. They 
also like the fact that an E-C rental is 
no more than for less efficient incli- 
nometers. 


Write for details. 
SPERRY-SUN WELL SURVEYING CO. 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, 
Marshall, Odessa, Texas; Lafayette, La.; Long Beech, 
Bakersfield, Calif.; Oklahoma City, Okla.; Casper, Wye. 
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SELECTIVE ACIDIZING INCREASES WELL CAPACITY 


By PAUL L. SHELTON and J. M. CLARK 


B¥cecenr potential tests conducted on 
several wells located in the Carthage gas 
field of Panola County, Texas, have 
shown that selective acidizing of certain 

wells increases the 
| EXCLUSIVE | total productivity as 

much as 50 to 75 per 
cent. Pay sands that ordinarily wouid 
have been mudded off or left unproduc- 
tive have been brought in by selectively 
acidizing individual sections of the pro- 
ducing formation. 


Most of the wells in this field are com- 
pleted as dual producers in the Upper 
and Lower Pettit lime formations and 
have intial open flow capacities of 10,- 
000,000 to 15,000,000 cu. ft. a day before 
acidizing. After treating the wells with 
an average of 5000 gal. of 15 per cent 
hydrochloric acid, the potential of the 
wells for each formation is increased con- 
siderably, averaging about 50,000,000 
cu. ft. a day. In some cases, potentials 
have been reported as high as 200,000,- 
000 cu. ft. a day. 


Comparative analysis of the Schlum- 
berger logs of various wells in the field 
generally indicated one fairly large pro- 
ducing section in each of the two Pettit 
formations; however, the Schlumberger 
logs of several wells recently completed 
showed two separate and distinct sec- 
tions in the Lower Pettit formation in 
addition to the regular pay zone found 
in the Upper Pettit. This presented a new 
problem inasmuch as the wells were 
originally intended to be completed as 
dual gas producers, and the usual meth- 
od of completion made no provisions to 
utilize more than two producing sections. 


Past experience had shown that treat- 
ing individual sections by killing the 
well and mudding off each acidized sec- 
tion does not increase the total volume 
when the well is finally brought in for 
production. Once a section has been 
acidized and then mudded off, the effects 
of the treatment are reduced to such an 
extent that no material benefits are re- 
alized. 

Assuming that it was probable for the 
acid to break down the upper section of 
the formation and not affect appreci- 
ably the lower section, due to the pos- 
sible existence of a mud cushion and 
greater resistance in the lower section, 
it was decided to complete the well so 
that each section with a definite break 
could be acidized and tested separately 
without killing the well. This was accom- 
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plished effectively by the use of two 
packers and two side-door chokes, as 
illustrated by Fig. 1, appropriately 
spaced in the hole between the three pay 
zones so that the middle pay zone was 
sealed off completely from the upper and 
lower sections. Then, through a series of 
choke changes, as described below, acid 
was spotted directly into each pay zone. 

Upset tubing, 2 in. in diameter, served 
as a spacer between the two packers and 
2%%-in. upset tubing was used for the 
producing string. The Type M separation 
tool,* Fig. 3, used in this special set-up 
was designed with two sets of opposing 
cups that tend to give a positive seal 
against pressure above and below the 
tool. This particular tool was set in the 
regular 2-in. side-door choke* landing 
nipple and the lower section of the for- 
mation was sealed off completely. Due 
to the construction of the tool, the mid- 
dle, or top section in the Lower Pettit, 
could produce through the ¥4-in. ports 
in the landing nipple as shown by the 
arrows in Fig. 3. A 2%-in. side door 
choke,* Fig. 2, separated the two for- 
mations above and below the top packer. 

The Upper Pettit was acidized first 
by pumping directly into the annular 
space and forcing the acid in the forma- 
tion through the perforations in the pipe. 
As soon as the acid in the annular space 
was displaced by water, the casing wing 
valves were closed, and acid was pumped 
down the tubing. The acid was forced out 
the side ports in the 2-in. side-door land- 
ing nipple, through the casing perfora- 
tions between the two packers, and into 
the formation. A good breakdown on both 
sections indicated an increase in the 
permeability of the limestone surround- 
ing the well bore. 

In order to acidize the lower pay, the 
bottom section of the Lower Pettit, it 
was necessary to pull the 214-in. side- 
door choke and the 2-in. separation tool, 
replace the separation too] with a reg- 
ular 2-in. side-door choke, and re-run the 
2¥%-in. side-door choke. This arrange- 
ment sealed off the 4.in. ports in both 
the 2-in. and 2% in. landing nipples, al- 
lowing the Upper Pettit to produce only 
through the annulus and the bottom sec- 
tion of the Lower Pettit to produce 
through the tubing, the upper section of 
the Lower Pettit being completely seal- 
ed off. 

Before acidizing the lower section, an 


*Manufactured by Otis Pressure Control, Inc. 


attempt was made to run a potential to 
determine the capacity of this particular 
section, so that a comparison could be 
made with the potential to be taken after 
treatment. It was impossible, however, to 
flow the well very long without the sur- 
face choke nipples becoming clogged 
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Chicago Pneumatic Diesel 
equipped with VIKING 

Safety Control System Type M-3 


VIKING ENGINEERED units are recognized by 
discriminating Diesel manufacturers and users 
whe want only the best in Safety Control 
equipment. 


Many years of specialized experience in build- 
ng units for various applications enables us 
to provide any desired arrangements. Litera- 
ture upon request. 
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SAVE YOUR TUBING! 





Tubing collars worn by contact 
with casing steal the profit out of 
pumping. Patterson - Ballagh 
Plastic Tubing Protectors pre- 
vent both collar and casing wear. 
Oil-proof, wear-resistant, insulat- 
ing. They are cemented to the 
collar under pressure and will not 
come off. Made in all sizes. End 
your tubing troubles. CALL in 
your Patterson-Ballagh man. 





PLASTIC 
TUBING PROTECTORS 
HOUSTON 10 Molnfce: CASPER, WYO, 
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with heavy drilling mud. This indicated 
clearly that the lower section of the well 
was still mudded off and probably would 
not produce much against the pressure 
of the upper section of the Lower Pettit. 

Acid was then pumped down the tub- 


“ing, out the perforated joint on the bot- 


tom of the string, and into the formation. 
A good formation breakdown was ob- 
tained and the spent acid reversed. This 
section of the Lower Pettit was com- 
pleted through a %-in. surface choke 
with a flowing pressure of 2100 Ib. per 
sq. in. 

It is of particular interest to note that 
the well was first washed in with all sec- 
tions open and that the lower section 
failed to flow until acid was spotted di- 
rectly into the formation by the special 
side-door choke arrangement. 

The side-door chokes were pulled and 
the 214-in. choke re-set, thereby separat- 
ing the Upper Pettit from the Lower 
Pettit formation. Potential tests were 
taken with a dead-weight tester. Each 
section was tested separately, and the 
two lower sections were tested in com- 
bination before and after acidizing to 
determine the increase in volume. The 
results of these tests are listed below: 











_ Potential Potential 
before acidizing,| after acidizing, 
Pay zone M. cu. ft. per | M. cu. ft. per 
24 hr. 24 hr. 
Upper Pettit formation. . 12,000 125,000 
Top section of Lower 
Pettit...... a ae 10,000 66,000 
Bottom section of Lower 
ettit.. EP 2,000 16,500 
Lower Pettit formation 
(combined). ......... 14,700 88,000 

















A study of the flowing pressures on a 
series of calibrated chokes showed that 
a complete separation of all pay zones 
was effected by the dual packer and side- 
door choke setting. A comparison of the 
results obtained on these tests shows that 
the sum of the potentials of the two in- 
dividual sections of the Lower Pettit 
formation is about the same as the po- 
tential of the two sections in combina- 
tion. 

A net increase of about 25 per cent, or 
14,500 M. cu. ft. per day, in the total 
open flew capacity of the Lower Pettit 
was obtained on this particular well by 
the selective acidizing procedures. On 
other wells in the field where this method 
was employed, the lower section of the 
Lower Pettit is estimated to contain a 
large part of the total proved gas re- 
serve. 

In most cases it was found that the 
lower section was either mudded off or 
too weak to be produced commercially, 
and yet this section appeared to be the 
richest in liquid hydrocarbon content 
after it was acidized. Since this method 
has been adopted, several wells_ have 
been brought in for production and com- 
pleted in a similar manner. Improve- 
ments have been made in the method of 
completion that make the entire opera- 
tion relatively simple. A special packer 
arrangement has been developed to fa- 
cilitate the dual packer setting and, at 
the same time, to obtain a positive seal 
between the producing formations. 
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FIG. 2. 
Side-door choke. 


FIG 3. 
Separation tool. 


This method of completing a well with 
dual packers and side-door chokes offers 
several distinct possibilities in fields 
where a multiplicity of pay zones exists. 
Instead of moving in a workover rig 
when one formation is depleted or to be 
changed for production demands, the 
side-door chokes or separation tool may 
be rearranged to produce the well from 
the desired section or sections. Also, this 
method could be utilized in wells in 
which the gas-oil ratio becomes too high. 
In such a case it would be possible to 
shut off the top section of the producing 
formation and produce only the lower 
section of the formation where a small 
gas-oil ratio may be known to exist. 
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For 26 years the power and perform- 
ance of Fred E. Cooper Servicing Units, 
Winches and Winch Tractors have been 
given high rank in the oil industry. 
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.Model L Height to drum center 5 pee 
oe ten Small Pack 
Overoll tengih- ‘ Wheel bose-15 0 66.730 ibs. A Lot of Work from a ma ac a e 
Rood width— Moximum line PY “er 
0 20 mph Rccagi 4 Allis-Chalmers Model W Servicing Units fill the need for mobile, fost 
hinder 


well servicing equipment where the depths of the wells and amount of 
servicing needed do not require the use of the larger Models L, E or M 
The Model W does the work usually associated with heavier units of 
other mokes. It’s designed to operate at moximum capacity with satety 
and economy 


ALLIS-CHALMMERS 
MODEL W WINCH TRACTORS 


These units ore avaiable with’ rotary drive and 
telescoping mosts. They will handle 3,500 fect 
of 2 im tree tubing. Maximum line pull 1s 
20,666. lbs Drum copocity 1s 5,660 ft of '2 in 
line. The operator has available 8 pulling speeds 
to 539 tt p.m ot 1,200 engine rp.m. The pull 
ing drum, like all A-C units, is equipped with 
Cooper, patented, Circulating Air Cooled Brokes 
Maximum rood speed of unit is 1S mph. tour 
speeds forward and one reverse 






sractor-tyPe © 
This unit also ov 















The power drives of Fred E. Cooper- 
Allis Chalmers mobile traction winches, 
from earliest developments to the pres- 
ent, have been DIAMOND Roller 
Chains. 

This is worthy evidence of satisfac- 
tory long life, minimum maintenance 
and efficient performance. For prod- 
uct-design featuring the ability to 
maintain operations at “maximum 


capacity with safety and economy,” 
choose DIAMOND Roller Chain 


A-C MODEL W SKID WINCH 


A real streamlined pulling unit with oll the copacities of the winch 
tractor, that’s designed for fast easy handling whether mounted on 
© smoll truck or set os o permonent installotion Like olf other 
Allis-Cholmers Units it #3 powered by 0 slow speed troctor type 
engine, its torque 1s 128 ft Ibs Notural gos, gasoline or distillate 
1s used for tuel 
Model W Skid Winch instelied os permenent 
servicing unit on @ 4,000 +. welt 
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Drives. 

Our engineers are ready to suggest 
time saving applications. DIAMOND 
CHAIN & MFG. CO., 441 Kentucky 
Avenue, Indianapolis 7, Indiana. 
Tulsa Office: 2238 Terwilleger Blvd. 
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INSTALLATION AND MAINTENANCE OF INTERNAL 
COMBUSTION ENGINE VALVES, SEATS, and GUIDES 


JKOREWORD. The following data on 
industrial engine valve installation and 
maintenance should not be taken in its 
entirety as an authoritative scientific re- 

search to establish 
| EXCLUSIVE | definite conclusions 

about the theories 
set forth, but simply as a summary of 
facts gathered through the practical ex- 
periences of 23 years of field and shop 
work for one of the world’s largest en- 
gine valve manufacturers, and from the 
extensive research conducted by the 
sales and engineering departments of 
this company in their laboratory and on 
the engine test block. 

To the writer’s knowledge, no present 
day text book or operating manual pre- 
sents to the operator of large industrial 
gas and diesel engines a comprehensive 
method of procedure on poppet valve 
installation and maintenance. The com- 
mon practice has been to follow “rule of 
thumb” methods that have been handed 
down from journeyman to apprentice 
operator. It is hoped that this informa- 
tion may in somé manner serve to estab- 
lish standard procedure for installation 
and maintenance of valves, seats, and 
guides. 

Inasmuch as valve timing, ignition tim- 
ing and cooling are so interrelated with 
the life expectancy of valves, seats, and 
guides, it is believed necessary to touch 
on these subjects briefly. 

In 1940 B. L. Rogers and O. H. Moore, 
superintendent and assistant superin- 
tendent of compressor stations, respec- 
tively, for the Lone Star Gas Company, 
presented a paper before the American 
Gas Association convention on “Four 
Point Control of the Four Cycle Gas En- 
gine.” The writer is indebted to Rogers 
and Moore for some of the material used 
on valve and ignition timing and wishes 
to express appreciation for their cooper- 
ation in making this material available. 
@ Analysis of valve problems. The 
valve mechanism of a 4-cycle internal- 
combustion engine has often been re- 
ferred to as the heart of the engine. This 
is almost literally true, as valve leakage 
in an engine will shorten the life ex- 
pectancy of the valve mechanism and, to 
a certain extent, the life span of the 
entire unit. Although the fuel injection 
valve mechanism in a 2-cycle engine does 
not affect operation to the same extent 
that inlet and exhaust valves do in the 


*Mid-Contin-nt divisicn manager, Thompson 
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Suggested procedures 
based on data result- 
ing from experience 
in field and shop, as 
well as on research. 











4-cycle engine, it still has a very impor- 
tant bearing on engine efficiency. 

Assuming that the best available ma- 
terials are being used in the valve mech- 
anism, let us then analyze the problems 
that may be encountered in obtaining the 
ultimate in performance and life expec- 
tancy from the setup, and at the same 
time submit our recommended procedure 
on valve installation and servicing. 

Any valve, as is known, is a mechan- 
ical device to seal off an opening that at 
times is under pressure. It goes without 
saying that the better the valve seals the 
more efficiently it operates, and the long- 
er the life of both the valve face and the 
mating seating surface. This is particu- 
larly true on poppet type engine valves 
where compressed gases at high veloci- 
ties with heat intensities of upward of 
3000°F. may pass across a valve face 
that is not properly seated when com- 
bustion occurs. Of greatest importance, 
then, is the necessity for obtaining as 
nearly as possible perfect alignment be- 
tween the valve, seat, and guide, so the 
valve and seat may perform their func- 
tion of sealing without undue interfer- 
ence. We must consider the entire valve 
mechanism as made up of interrelated 
component parts, with relative prefer- 
ence shown the part exposed to the high- 
est temperatures. Heat is the worst en- 
emy of an internal-combustion engine 
valve. 


@ Clearance. Assuming that a new 
valve as it comes from the manufacturer 
is straight and the face is concentric 
with the stem to within the required lim- 
its, little preparation is needed for its 
installation. If micrometer calipers are 
available, the valve stem and the inside 
bore of the guide should be measured to 
determine whether proper allowance has 
been made for running clearance. If 
micrometers are not available, it is pos- 
sible to check the amount of clearance 
between valve stem and guide with a 
thickness gage. These running clear- 


ances are very important, as too little 
clearance will cause the valve to stick 
in the guide after it has attained operat- 


-ing temperature, and excessive clear- 


ance will cause a valve to “wallow out” 
the seat. Proper clearances vary with 
the type of engine, operating tempera- 
tures, etc., but a safe rule to follow on 
exhaust valves with alloy steel stems is 
to allow 0.001 in. for every 1% in. of stem 
diameter, In other words, a valve having 
a stem diameter of % in. should carry 
a mean of 0.007 in. clearance between 
the stem and guide. Valves with stems 
larger, than 11% in. diam. will generally 
operate with less clearance than pro- 
vided by the above rule, due to the fact 
that valve cooling is better and operat- 
ing speeds slower. Inlet valves should 
operate with clearances of approximate- 
ly 0.001 in. for each 3/16 in. of stem 
diameter. Table 1 gives recommended 
clearances for valves of various stem 
diameters. 

@ Valve servicing. Valves that have 
been in operation for some time and are 
removed from the engine for servicing 
should be checked for wear on the stem, 
straightness of the stem, and, if neces- 
sary, should be refaced. Refacing opera- 
tions may be performed in an engine 
lathe with a tool post grinder, or when 
available, in a valve refacing grinder. 
The least possible stock should be re- 
moved to obtain a suitable seating sur- 
face, as in operation the surface of the 
valve face work-hardens to a certain de- 
gree and removal of excess stock simply 
eliminates this very desirable condition. 
Some operators become unnecessarily 
alarmed over pitting on the valve faces 
of stainless steel valves. In diesel en- 
gines, or gas engines that burn consid- 
erable lubricating oil, this pitting condi- 
tion may be expected and is due to small 
carbon particles impinging on the valve 
face. Unless it should happen that an 
interconnecting line of pits would form 
across the valve face, such action has no 
bearing on the valve’s serviceability and 








TABLE 1. Averae cl arance. 





Valve stem dia., in. Inlet, in. Exhaust, in. 
0.002 -0.004 0.003-0 .005 

5 0.0025-0 .0045 0.004-0 .006 
y% 0.003 -0.005 0.095-0 .007 
% 0.004 -0.006 0 .006-0 .008 
1 0 .0045-0 .0065 0.07-1.009 
1% 0.005 -0 007 0 .008-0.010 
1% 0 .0055—-0 .0075 0.009-0.011 
1% 0.006 -0.008 0.010-0 .012 
1% 0.007 -0.009 0.011-0.013 
1% 0.0075-0.0095  0.012-0.014 
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BIGGEST 
BUY FOR 


YOUR Poawex DOLLAR 


UTILITY ELECTRIC POWER has the lowest over-all cost. 
Combine this fact with the flexibility and automatic advan- 
tages of this Power and the result is The Biggest Buy For 
Your Power Dollar. It is adaptable to every Power need 
in the oil industry . . . drilling . . . producing . . . pipe 
line . . . refining. Only one source of power required, 
even though your installation is a combination of all oper- 
ations. The answer to all your Power problems will be found 
at your Electric Power Company . . . your needs will be 
analyzed by their expert engineers without cost to you! 
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FIG. 2. Exaggerated view 


FIG. 1. Method of checking concentricity. 


should be ignored. In refacing such 
valves, it is not necessary to remove the 
pits from the face. 

Concentricity of the valve face to the 
stem should be held within limits of a 


maximum of three-thousandths total run- © 


out. The valve face angle should be re- 
cround to exactly match the seat face 
angle, unless guttering has occurred dur- 
ing the valve’s operation in the engine. 
Guttering is a term used to describe the 
washing out of a trench across the valve 
face. When this condition occurs, it is 
advisable to face the valve at an angle 
1% deg. flatter than the seat face angle. 
In other words, if the seat face angle 
is 45 deg., the valve should be faced to 
an angle of 4414 deg. This exerts greater 
pressure on the upper edge of the valve 
face and assures more certain sealing of 
the valve on the seat. (See Fig. 1.) 

The accepted engineering practice is 
to have the valve face overlap the seat 
face on both the upper and lower edges. 
This method provides a more positive 
sealing arrangement and precludes the 
possibility of undue seat and guide wear 
when misalignment occurs between these 
parts. It also lessens the chance of the 
valve head doing a “reverse umbrella.” 
Valve face and seat face widths vary, due 
to the peculiarities of design and opera- 
tion of the valve mechanism. The writer 
favors a “middle of the read” policy on 
this subject. Inasmuch as about 90 per 
cent of the heat absorbed by the head of 
an exhaust valve must be transferred 
through the face during the short inter- 
val it rests on the seat, it is essential that 
the contact area be sufficient to effect 
properly this transfer. On the other 
hand, too great a contact area produces 
low unit pressure against the seat and 
may result in valve flutter. Inlet and fuel 
injection valves and seats should have 
relatively narrow faces, as no heat trans- 
fer problem is involved, and a narrow 
seat generally assures a more positive 
sealing surface. (See Fig. 2). 

@ Valve seats. It has become general 
practice in the last few years for engine 
manufacturers to equip their engines 
with removable exhaust valve seats. This 
has been accomplished in the seat-in- 
head, or seat-in-block, engines by means 


240 


of a ring insert, usually held in place by 
installing it with an interference fit be- 
tween the insert and the counterbore. In 
some instances threaded seats have been 
used, but in most cases without great 
success. This is due to the fact that, un- 
less the threads are ground to a perfect 
mating fit on both the seat and in the 
counterbore, great loss of heat transfer 
occurs. Heat, like electricity, follows the 
path of least resistance, and air gaps 
between the seat and the wall of the 
counterbore will tend to inhibit its trans- 
fer. Experience has shown that it is al- 
most impossible to install an insert with 
an interference fit and have it remain 
perfectly flat against the bottom of the 
counterbore. Consequently, it is esti- 
mated that approximately 90 per cent of 
the heat transfer from the seat to the 
cylinder head, or block, occurs through 
the sidewall of the insert. Therefore, we 
wish to stress the importance of obtain- 
ing the best possible contact between 
the outer wall of the seat insert and the 
radial wall of the counterbore. Most 
valve seat manufacturers provide their 
inserts with a smooth ground finish on 
the outside surfaces; however, due prin- 
cipally to lack of proper equipment, few 
engine manufacturers or operators have 
taken the pains to grind the counter- 
bores in their cylinder heads or blocks. 

There is now available to the indus- 
trial engine operator an excellent rotary 
type valve seat grinder that will grind 
counterbores of from 3%4 to 11 in. diam., 
as well as grind the seat angle on seats 
through this range of sizes. 

On gas and diesel engines having re- 
movable valve cages, the general prac- 
tice is to install a shoulder type valve 
seat, which replaces the nose end of the 
valve cage. Inasmuch as this type of seat 
is held in place in the cylinder head by 
the cage hold-down bolts, somewhat less 
painstaking care is required in the in- 
stallation. In order to obtain maximum 
operating efficiency and service from the 
seat, however, a certain definite proced- 
ure should be followed in making the 
installation. 

@ Valve seat installation. First, let us 
outline our recommended method of in- 
stalling seat inserts that are held in place 


of facing operation. 


by interference fit. Of great importance 
is the allowance for fit between the in- 
sert and counterbore. This is determined 
by the outside diameter and the radial 
(wall) thickness of the insert. Fig. 3 is 
a chart showing recommended allow- 
ances for alloy steel inserts. A properly 
designed seat insert with the radial thick- 
ness in proportion to the outside di- 
ameter requires a mean of 0.003 in. press 
fit. Due to the fact that most alloy steel 
seats have a slightly higher coefficient 
of expansion and greater elasticity than 
cast iron, it is not desirable to force them 
into the counterbores with a large in- 
terference fit. Once the counterbore size 
has been determined and bored or ground 
to size, the insert should be prepared for 
installation, It is recommended that, 
when the proper material is available, 
the inserts be shrunk before their in- 
stallation in the counterbore. Dry ice is 
preferable for this purpose, but propane 
or butane is quite satisfactory. The parts 
may be sandwiched between thin slabs 
of dry ice and covered with paper and 
cloth, or may be immersed in a con- 
tainer of denatured alcohol or kerosine 
and dry ice. They should be kept in 
contact with the refrigerant until thor- 
oughly cooled, requiring on an average 
about 30 min. If propane or butane is 
used, the seats should be placed in a 
shallow container and the liquid gas 
sprayed against them until they instantly 
become coated with frost when exposed 
to the atmosphere. Some operators pre- 
fer to heat the cylinder heads, as well as 
to freeze the seats. If this method is 
used, the head should be heated in boil- 
ing water. Never use a blow torch or 
acetylene torch, as this may cause dis- 
tortion and a resultant cracking of the 
head. The counterbore should be cleaned 
and the seats taken from the refrigerant 
as needed and installed with an installa- 
tion tool. 

A very satisfactory permanent tool for 
installing one particular size seat may 
be made as follows: Use a round bar 
of steel that is at least 4% in. larger in 
diameter than the bore of the valve guide 
and long enough to extend well into the 
guide on one end and about 6 in. above 
the cylinder head, or block, on the other. 
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A DOGLEG is a potential source of trouble whether caused by accident or on 

. purpose. In directional drilling it is a triple threat: dangerous to your drill- 
ing pipe, Causes wear on casing and might defeat your entire project if you are unable 
to get the proper weight reading. When the whipstock is set and the pilot hole is 
angled off, it is only the flexibility of the drilling pipe working against the rigid cas- 
ing that carries the torque around the bend. Without protectors, higher torque and 
greater friction result. With Patterson-Ballagh Protectors the reduction of torque and 
friction allows proper weight to be carried to the bit. Patterson-Ballagh Protectors, 
used as bearings above and below the dogleg, aid directional drilling and reduce trouble. 








A well at Old Ocean, Texas, with a long string 
of 954” casing set was having trouble with high. 
torque, drilling at 11,025 feet. (3504 steam 
against 734 x 7” engine). The pipe was fully 
protected, except for 16 protectors opposite 
the “dogleg.” The torque reading was 85-100. 
These 16 Patterson-Ballagh Protectors were in- 
stalled making the drill pipe 100% protected 
at every joint. The torque then dropped to 80-90 
points. This is positive proof of the reduction 
of friction and the resulting tool joint and casing 
wear, which is the greatest cause of trouble in 
drilling an oil well. 
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Your Patterson-Ballagh man is prepared to give you real help in “rub- 
bering” your string. By use of the new VICTORY expander, shown 
at the left, the installation of Drill Pipe and Casing Protectors is a 
simple operation. Call or drop a card now, for immediate action and 
100% protection. Oxe Protector for every Tool Joint. 





Drill Pipe and Casing Protectors 


LOS ANGELES 1 * HOUSTON 10 * NEW YORK 6 
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The entire length of the bar, with the 
exception of approximately 6 in., should 
be machined to a size that will slip fit 
into the bore of the valve guide, leaving 
a square shoulder on the 6-in. long un- 
machined portion. This 6-in. length will 
serve as a handle and driver. Now, ma- 
chine a steel disk slightly smaller in 
diameter than the outside diameter of 
the seat insert and about ¥% to 1 in. thick, 
depending on the size of the seat to be 
installed. Bore a hole in the center of 
the disk about 1/64 in. larger than the 
pilot part of the bar, and machine a 
shoulder on it to about 1/64 in. smaller 
in diameter than the inside bore of the 
seat insert. When the insert has been 
shrunk and is ready to be installed, the 
driver pilot should be inserted through 
the disk, which is then placed on top of 
the insert, and through the bore of the 
valve guide. The top portion is hammer- 
ed upon to drive the insert into the 
counterbore. (Fig. 4 is a sketch of this 
tool). 

A temporary tool may be made by 
welding a 6-in. length of round bar stock, 
to be used as a handle and driver, to the 
center of a circular steel plate slightly 
smaller in diameter than the outside 
diameter of the seat. Preferably, a shoul- 
der should be machined on the side of 
the plate opposite the handle to fit easily 
into the inside bore of the seat insert. 
Driving the seat in with this tool will 
assure that it goes in straight, and will 


Wall 
Thickness 
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eliminate the possibility of fracturing 
it, as sometimes happens when hammer 
blows are directed against the seat it- 
self. After the insert has been driven into 
the bottom of the counterbore, it should 


- be allowed to set until it returns to nor- 


mal temperature. Then the cylinder head 
metal should be peened lightly against 
the chamfer on the upper outside edge 
of the insert. This will eliminate the pos- 
sibility of the insert becoming wedged 
under the valve head, should it loosen in 
the counterbore due to a cracked cylin- 
der head, distortion, or other causes. 

@ Grinding valve seats. The insert is 
now ready for the seat angle grinding 
operation, a very important step in the 
installation procedure. Seats having face 
diameters up to 334 in. may be ground 
with a concentric type automotive valve 
seat grinder, several makes of which 
are available. Seats above this size should 
be ground with a rotary grinder of the 
type previously referred to. Both types 
of grinders opérate on the principle of 
revolving around a pilot inserted in the 
valve guide. In the former, the grinding 
wheel is carried on a ball bearing unit 
that revolves around the upper portion 
of the pilot, with the full periphery of 
the stone, which has been dressed to the 
desired angle, in contact with the seat. 
On the latter type grinder, the spindle 
carrying the grinding wheel is set off 
center to the pilot bearing, and the en- 
tire unit rotates around the pilot, with 


FIG. 3. 
OUTSIDE DIAMETER 


INTERFERENCE FIT iit THOUSANDTHS 


only a small poriton of the peripheral 
surface of the stone in contact with the 
seat. Both types of equipment are capa- 
ble of grinding seat face angles to within 
0.001 in. of concentricity between seat 
and guide. Dial test indicators are sup- 
plied with the above grinders for check- 
ing this concentricity. 

After the seat angle has been ground 
true to the guide within the required 
limits, it should be checked against the 
valve to assure that the angle is correct 
and is matching the valve face in the 
proper proportions. This may be accom- 
plished by smoothing a thin coating of 
Prussian Blue on the face of the valve 
and rotating it on the seat without pres- 
sure, or by lapping it in lightly with a 
very fine-grade water soluble valve grind- 
ing compound, 

In regrinding seats that have been in 
operation for some time, it may be nec- 
essary to remove considerable stock in 
order to bring the seat face into con- 
centricity with the guide, and in so do- 
ing the seat face will become wider than 
the valve face. Where this condition oc- 
curs it is advisable to narrow the seat 
face down by using a grinding wheel 
with an angle about 15 deg. flatter than 
the seat angle. In other words, if the 
seat angle is 45 deg. use a grinding 
wheel dressed to a 30 deg. angle. The 
upper seat face diameter should always 
be at least 1/16 in. less than the upper 
valve face diameter. 
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P cision built, economically priced, the TUBING 

“FULL LINER’’ PUMP was made possible by Fluid Packed Pump Company's ad- 

vanced methods of heat treating and honing which mass produce these pumps at 
lower cost. 


THE OILMASTER TUBING “FULL LINER” PUMP is similar 
in construction to the conventional type, sectional liner tubing 
pump, the difference being in the substitution of a ONE 
PIECE ALLOY STEEL LINER for the sections normally used 
in a Tubing Pump. 


This modern compact unit eliminates needless bulk, reduces weight 
and substantially decreases the number of parts required yet maintains a tensile 
strength sufficient to produce efficiently and economically from any reasonable depth. 


The High tensile strength of the alloy steel liner has made it possible to reduce its 
wall thickness to less than half that of the cast liner section which in turn permits the 
liner jacket to be reduced in size accordingly. 


Full liner construction eliminates the hazard of 
misalignment and lends greatly fo free plunger 
travel. Special tools or aligning mandrels are 
not required to assemble or repair the TUBING 
“FULL LINER’ PUMP. This feature alone merits 
consideration from the oil operator who is pro- 
ducing isolated leases and is interested in low 
maintenance costs. 


FLUID PACKED PUMP COMPANY « LOS NIETOS, CALIFORNIA 


) DISTRIBUTED BY THE NATIONAL SUPPLY CO. 

/ 

teh Noererere EXPORT: THE NATIONAL SUPPLY EXPORT CORPORATION 
30 ROCKEFELLER PLAZA, NEW YORK 


CO-DISTRIBUTORS: BERRY SUPPLY STORE, MURRAY TOOL & SUPPLY CO. OF TEXAS, INDUSTRIAL SUPPLY co. 
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FIG. 4. 
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@ Valve grinding. It has been the writ- 
er’s experience that the less an alloy- 
steel valve is ground with grinding com- 
pound, the better it will function. High 
heat resisting steels have a much higher 
coefficient of expansion than low alloy 
steels or cast iron, and consequently will 
not seat in the same position when hot 
as when cold. Thus, we can see that if a 
ridge is ground into the valve or seat 
with compound, it will in all probability 
ride on that ridge when it attains normal 
operating temperature. Great care must 
be exercised when lapping in steel valves 
on steel seats with grinding compound, 
as steel rubbed against steel without 
lubrication between them has a tendency 
to gall and will cut small groves in the 
valve or seat face. 

Before the introduction of the larger 
size valve seat grinder, it was frequently 
necessary to do considerable hand grind- 
ing with compound on the valve and 
seat to bring the seat in line with the 
guide. Consequently, many service men 
acquired the habit of driving the valve 
with a power tool and applying extreme 
pressure to make the abrasive compound 
cut faster. If any other means of grind- 
ing in valves is available, this practice 
should be discouraged, as it brings about 
the very undesirable conditions men- 
tioned. If the valve must be lapped in 
with compound, it is recommended that 
it be rotated against the seat by means 
of a tap wrench or lathe dog, fastened 
on the end opposite the valve head. This 
will assure that the valve is being lapped 
into place in exactly the same position 
it will assume when the valve spring is 
installed. No more pressure should be 
exerted against the valve head when 


lapping than the weight of the valve it- 


self. The abrasive compound should be 


244 

















changed frequently and the old com- 
pound removed from the valve and seat 
before new is applied. 

The procedure outlined for installing 
press-in seat inserts may also be used to 
good advantage on cage type seats, al- 
though it is not essential that the seats 
be shrunk before installation of the cage. 
This is due to the fact that they are not 
held in place by interference fit, and 
there is no peening necessary where the 
seat extends into the cylinder head. On 
engines having valves in removable 
cages, it may be found preferable to 
grind the seats after installing the cage in 
the cylinder head. This method elimi- 
nates inaccuracies caused by distortion 
that may occur between the seat and 
guide due to the cage hold down bolts 
being unevenly adjusted. 

@ Seat insert removal. Considerable 
difficulty has been experienced by many 
operators in removing the press-in type 
of seat inserts. Although no cure for all 
such difficulties can be offered, the fol- 
lowing is a method that is very effective 
in removing inserts that have a relief or 
bevel on the lower inside edge. This 
method requires a piece of hardened 
square steel of the proper size, cut off 
to a length just slightly above that of the 
inside of the insert, as shown in Fig. 5. 
This piece is beveled off on each end ap- 
proximately 45 deg. to almost a sharp 
edge. It is inserted under the seat at the 
chamfer, or relief, and a round bar that 
will go through the valve guide hole is 
placed against the tool and hammered 
on to knock the seat out. In removing 
the seat with this tool, it should be ro- 
tated slightly after each blow to pre- 
vent any chance of cocking or tipping 


‘the seat in the counterbore. One com- 


pany has available a special adjustable 





x 
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FIG, 5. 


valve seat removing tool. This tool op- 
erates on the toggle joint principle and 
will readily force out seats that have a 
chamfer on the lower inside edge. A re- 
versible gear puller may also be used 
on the above type seat. 

@ Valve guides—installation. Next of 
importance to the valve and seat in the 
mechanism of an engine is the guide. 
Perhaps too little significance has been 
attached to the role this part plays. Prop- 
er clearance between guide and valve 
stem, and alignment with the valve seat, 
have already been stressed, therefore in- 
stallation will be dealt with briefly. First, 
the guide bore in the cylinder head, 
block, or cage should be checked to as- 
certain whether it has become worn. The 
fit diameter of the guide should then be 
measured to determine whether it has 
the proper interference fit in the bore, 
A safe rule to follow here is to allow 
0.001 in. fit for each inch of fit diameter 
of the guide. For example, a guide having 
a fit diameter of 2 in. should have 0.002 
in. press fit. It is very important that 
guides not be installed with too great an 
allowance for press fit, as there is danger 
of breaking the guide, or of distorting 
the bore in the guide itself, which may 
cause the valve to stick. 

It is desirable to have the guide ex- 
tend well up toward the valve head, but 
it is most important that a thin wall sec- 
tion is not allowed to extend unprotected 
into the open exhaust flame. If so, the 
thin section will tend to curl as the ex- 
haust flame sweeps across it, and will 
cause valve sticking and leakage. A good 
investment in engine operating efficiency 
is to replace worn guides or bushings at 
regular intervals. They should never be 


operated with clearances of more than 


twice that originally allowed new parts. 
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The long and productive career of Jones 
No. 5 began and was foretold, with an on 
location analysis of the cores from which 
measured data were derived. Included in the 
resulting comprehensive report were per- 
meability distribution data of the formation 
and its measured Relative Permeability* to 
gas. 


The core analysis indicated that Jones No. 5 
would flow on initial completion and con- 


tinue to flow if produced under recom- 


“Relative Permeability is defined as an 
index to the rate of flow of fluids through a 
formation at varying degrees of fluid satu- 
ration. 


CORE LABORATORIES, INC. @ DALLAS 5, TEXAS 
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mended controlled reservoir methods. Jones 
No. 5 has produced by flowing its produc- 
tion for 8 years and sub-surface pressure con- 
ditions are still favorable for continued flow- 
ing production. 


Core Laboratories, Inc., through core analy- 
sis and reservoir fluid analysis, develops 
measured reservoir data necessary to the effi- 
cient operation of a well. Core Laboratories’ 
service, Petroleum Reservoir Engineering, 


is the most comprehensive service offered to 


the petroleum industry. 
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@ Maintenance. Some cage type en- 
gines do not have removable valve 
guides. In most cases, however, it is no 
great problem to bore these out to ac- 
commodate bushings having a wall thick- 
ness of from 4% to 4 in. In the boring 
operation it is important that the cage 
be bored out to size for its full length 
and from the same end. On unusually 
long cages it is desirable to install two 
bushings with a total length somewhat 
less than the length of the cage. A bush- 
ing should be pressed in each end, leav- 
ing a space between the two in the cen- 
ter of the cage for an oil pocket. This 
method also lessens the chance of the 
valve sticking in the guide due to cage 


distortion. Preferably, guides and bush- 
ings should be pressed in or out by 
means of a hydraulic or screw press. If 
neither of these is available, it might 
be necessary to drive them in or out. 
Fhis may be done by using a driving 
tool made from a round steel bar slight- 
ly smaller than the outside diameter of 
the guide or bushing. A portion of the 
bar, say % to 1 in., is machined to a 
diameter slightly under the size of the 
hole in the guide. The shoulder should 
be slightly undercut so that it will ride 
on the outer edge of the guide. It is then 
inserted in the guide hold and used to 
drive the parts into place. (See Fig 6 
at right.) 
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(Fig. D381) 


Spang Bailers are made with seam- 
less tubes and forged steel bails, 
darts, and bottoms. The tube is 
welded securely to the bail and to 
the bottom, thus insuring long life 
without leakage. 


For the best in Cable Tools 


SPECIFY SPANG 


SPANG & CO. 


BUTLER, PA. 


YOUR DEALER SELLS SPANG: TOOLS 
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FIG. 6. 
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@ Lubrication. The writer has had 
many inquiries regarding valve guide lu- 
brication, but regrets that, to his knowl- 
edge, there is no lubricant available that 
can be recommended as entirely suitable 
for this application. Probably the most 
effective, and least injurious, is a 50 per 
cent kerosine and 50 per cent upper 
cylinder oil solution. Where lubrication 
connections direct to the guides are pro- 
vided, it is possible to install Zerk con- 
nections and apply a chassis lubricant 
by means of a grease gun. Some opera- 
tors have found such lubricants quite 
effective. It has been the writer’s experi- 
ence that under-lubrication of valve 
stems is more desirable than over-lubri- 
cation, as valve stem and guide wear are 
preferable to a burned valve that may 
result from a gummed, sticking stem. To 
partially alleviate the problem of lubri- 
cation, or wear, one valve manufacturer 
supplies heat-treated nickel iron guides 
with a ground or honed finish in the bore. 
These, together with their heat-treated 
stem valves, will run for unusually long 
periods with little or no lubrication. 
@ Valve springs. Since the introduc- 
tion of the Stroboscope, considerable ad- 
vancement has been made in the study of 
valve spring action of the internal-com- 
bustion engine, and the development of 
higher quality springs for this particu- 
lar application has resulted. As in the 
case of alloy steel valves and seats, how- 
ever, the larger industrial engine manu- 
facturers and operators have lagged 
behind the automobile and aircraft en- 
gine manufacturers in taking advantage 
of the new developments. This is no 
doubt due to the fact that if spring weak- 
ness develops in the slower speed indus- 
trial engine, the consequences are not so 
obvious as in the higher speed engines. 
The most common valve spring trou- 
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“THOSE ARE THE 5 REASONS WHY I'M 
FUSSY ABOUT DRILLING VERTICAL WELLS” 


“Yes, I know some of the boys 
claim I’m too fussy—but they 
usually change their minds when 
they see how it pays off. First, con- 
trolled vertical drilling takes less 
time and uses fewer bits. Take my 
last well, for instance. Totco records 
every 50 or 100 feet told me what 
I was doing every foot of the way, 
so I was always drilling with the 
most efficient weight and speed. 
Bottomed that hole at 5400 feet in 
19 days, used 21 bits, and was never 
1° off. Fellow next to me took Totco 
readings only when he happened 
to think of it: he took 23 days and 
29 bits to reach the same depth. 
And he had a crooked hole. 

“Takes less power to drill a ver- 
tical well, too. Easier going in, easier 


TECHNICAL OIL TOOL CORP., Ltd. 


elvan ine -Wa:).1 9: -W 24) 10) 


rnia — REPUBLIC SUPPLY COMPANY OF CALIFORNIA 
Y + Conoda — Oll WELL SUPPLY COMPANY »*, Export (except Canada 
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Based upon the actual statements of hundreds 
of drillers and drilling superintendents in all 
parts of the country, and in many foreign fields. 














coming out, and you don’t wear out 
your drill pipe so fast, either. An- 
other thing—drill a vertical hole, § 
and you don’t have to worry about . 
stuck casing. You'll land the casing ; 
right where you want it, and get a 
better cement job, too. And if you 
want to hear some bad language, 
just ask one of the production boys 
about the trouble he has pumping 
in a crooked hole. 

“But the big thing to me about 
controlled vertical drilling is the 
way it cuts down key-seating, wash- 
outs, twist-offs and the like. No rig- 
time lost on fishing jobs, no lost e 
tools. No whipstocking. No backing a 
up and re-drilling. Man, when you 
think it over, you can’t afford to 
drill anything but a vertical well.” 


LOS ANGELES, CALIFORNIA 


Domestic (outside California 
LUCEY EXPORT CORP., New Yor) 
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ble in the slow speed industrial engine is 
breakage and hammering out of the 
valve seat, the latter caused in most cases 
by a spring that is too weak. Each case 
f spring breakage must be treated in- 
dividually and an analysis made of all 
factors that might contribute to the fail- 
ure. [It has been observed that often 
pring breakage occurs when an engine 
is operated at a fixed speed, such as on 
generator drives. This is particularly 
true where two springs per valve are 
used. In many cases, this may be due to 
a vibration harmonic set up in the spring, 
which eventually causes fatigue failure. 
Considerable experimentation may be 

cessary to eliminate such harmonics. 
\ stronger spring, one having a greater, 


or lesser, number of coils, or one having 
a certain number of coils part way and 
a lesser number on the remaining por- 
tion of the spring, may solve the prob- 
lem. When two springs are used per 
valve, it is very important that the lead 
winding of the inner and outer springs 
go in different directions. In other words, 
if the inner spring is a left-hand wind, 
the outer spring should be a right-hand 
wind. Inasmuch as air starter valve 
springs give considerable trouble from 
corrosion, caused by condensation, it is 
advisable to have these springs made 
from a stainless steel wire. Contrary to 
a widespread opinion among industrial 
engine operators, hammering out of the 
valve seat is often caused by a valve 
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HEAVY-DUTY 
SUPER HEAVY-DUTY 


RADIAL 
ROLLER BEARINGS 


AMERICAN ROLLER BEARINGS of all types are built specifically to ‘‘bear 
up’ under the terrific stresses and strains encountered in the world’s most 
powerful industrial and oil country machinery. Their superior strength, long 
life and proven ability to render smooth, quiet, trouble-free service has made 
them favorites with heavy equipment manufacturers for more than 25 years. 
Why don't you specify AMERICANS for your next heavy-duty application? 
Our engineers will gladly cooperate in solving all your roller bearing problems. 


AMERICAN ROLLER BEARING COMPANY 


PITTSBURGH, PENNSYLVANIA 


Pacific Coast Office: 1718 S. Flower St., Los Angeles, California 
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spring that is too weak, not by one that 
is too strong. This statement of course 
holds true only on cam-operated valves, 
and is made under the assumption that 
rocker arm or tappet clearances used 
are those specified by the engine manu- 
facturer. Obviously, on cam-operated 
valves the travel of the valve will exact- 
ly follow the contour of the cam, if the 
valve spring is sufficiently strong, and it 
will strike the seat with only the force 
developed in the space provided for rock- 
er arm or tappet clearance. Thus we can 
see how vitally important it is to main- 
tain the proper clearance between the 
rocker arm or tappet and the end of the 
valve stem. On the other hand, if a sticky 
valve is operated with a weak -pring, 
the cam may leave the valve, and when 
it finally closes, will strike the seat with 
considerable impact. Valve springs 
should be checked for compression pres- 
sures at the time of each valve servicing, 
and in between these periods if there are 
indications of spring weakness. Lacking 
access to a regular spring tester, a com- 
parison test may be conducted as fol- 
lows: Use a small platform weighing 
scale, set up under a drill press or a 
lever hinged at one end as shown in 
Fig. 7. 
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FIG. 7. 


Using a new factory equipment 
spring, compress it on the scale to oper- 
ating length with the valve completely 
open, by means of the drill press or lever 
arrangement. Make a note of the pounds 
yeading on the scales. Now, use the same 
procedure on the used springs to be 
tested, and you will have an accurate 
comparison. Springs that show more 
than 10 per cent variation under the 
compression pressure of a new spring 
should be replaced. 

@ Exhaust valve timing. Exhaust valve 
timing in the 4-cycle engine has a very 
important bearing on both operating ef- 
ficiency and life expectancy of valve 
parts. Proof of the efficiency factor is 
brought out by citing an example of au- 
tomotive engineering. In 1939, the De 
Soto automobile engine was rated at 93 
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Assembling Emsco oilfield drilling equipment to customer specifica- 
tions before it leaves the plant is typical of the exacting manufacturing 
methods used in making Emsco products. Emsco’s rugged, sturdy, 
efficient drilling equipment is the best that fine materials and work- 
manship can provide. Drilling power, Emsco version, is born of rigid 


standards of quality for both materials and workmanship and of recog- 


nized achievement in oilfield engineering. 
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EMSCO DERRICK & EQUIPMENT COMPANY 


Houston, Texas * LOS ANGELES, CALIFORNIA « Dallas, Texas 


“PACEMAKERS IN OILFIELD EQUIPMENT DESIGN” 
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Thousands of produc- 
tion men through the 
Oil Industry have 
found “A Sure Fire 
Method” of avoiding 
decreased preduction 
by: Keeping wells in 
TYPE condition with the 
FS Mid-co Clean-out 
Bailer. 













Atrial will prove to 
you why the Mid-co 
Clean-out Bailer has 
won acclaim the 
World Over as the 
Outstanding Clean- 
out tool. 
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G-type is recom- 
mended when clean- 
ing out or drilling by 
anything in hole such 
as tubing, tools, etc. 


F-5 is a “‘line 
travel” type Bailer 
whose patented 
plunger assembly in- 
sures highest possi- 
ble efficiency. 
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b. hp. The engine in the 1940 model was 
rated 100 b. hp., although the bore and 
stroke, compression ratio, r.p.m.—all 
factors controlling horsepower — re- 


“mained the same as the 1909. Actually, 


the gain of 7 hp. was obtained by open- 
ing the exhaust valves earlier, opening 
them higher, and closing them later. 
This step-up in operating efficiency was 
obtained simply by clearing out all the 
burned gases before filling the combus- 
tion chamber with a fresh charge. In 
further support of our contention, this 
time in reference to 4-cycle natural gas 
engine operation, excerpts are quoted 
from the paper by B. L. Rogers and O. H. 
Moore, referred to in the foreword: 

“It is common practice to time an en- 
gine by opening the inlet valve ahead 
of dead center, without considering the 
exhaust stroke of the preceding cycle. 
If conditions are such that spent gases 
are not scavenged from the cylinder, it 
stands to reason that the volume of the 
new charge will be reduced in direct 
proportion to the quantity of spent gases 
trapped in the cylinder. Incomplete scav- 
enging of a cylinder has a very detri- 
mental effect on the runring of an en- 
gine because: 

“First: The spent gases must be ex- 
panded to below atmosphere before any 
of the new charge is admitted to the 
cylinder. This uses up piston displace- 
ment and is the equivalent of reducing 
cylinder dimensions. 

“Second: These spent gases are hot 
and increase the temperature of the new 
charge as it is drawn into the cylinder, 
thereby reducing the net volume of the 
mixture that can be drawn into the cyl- 
inder. 

“Third: They do not assist in the com- 
bustion of the new charge, but actually 
change the compression and burning 
characteristics of the mixture. In the 
past our operators timed an engine from 
the inlet valve (setting the opening point 
according to valve clearances on the cold 
engine) and then expected it to operate 
efficiently. All these careful adjustments 
may have been for naught, for we have 
found inlet valves opening as much as 
18° later after the engine came up to 
running temperature. 

“When an engine is adjusted by the 
use of instruments, the operating char- 
acteristics are shown under actual run- 
ning conditions. This means that any 
wear affecting the operation of the unit 
will show up in the data recorded by the 
instruments. As wear manifests itself 
to a greater extent in the exhaust than 
in the inlet mechanism of the 4-cycle 
engine, the operation of the exhaust 
valve is often thrown out of synchro- 
nism with the piston travel when engines 
are timed by the inlet valve only. We 
have adopted the practice, therefore, of 
timing our 4cycle engines by exhaust 
valve, using the exhaust curve of the 
light spring indicator diagram as our 
checking medium.” 

@ Ignition timing. Ignition timing 
must also be given due consideration 
in order to obtain the maximum service 
and life from valve ‘parts. To quote 
Rogers and Moore: “The ignition point 


of the fuel charge ties very closely into 
proper valve setting and compression 
pressure, One could be very careful in 
determining the most satisfactory valve 
timing and compression, and have this 
work offset if the charge were not 
ignited at the proper point. Early igni- 
tion results in loss of power by bringing 
about maximum pressure too early in 
the cycle. Too late ignition results in 
loss of power through maximum pres- 
sure not being reached sufficiently early 
to overcome a rapidly increasing volume 
created by the receding piston.” 

It might be added that late ignition 
timing can be much more injurious to 
exhaust valve parts than early ignition, 
due to the fact that the burning gases, 
following the piston on the power stroke, 
escape through the exhaust valves be- 
fore they have cooled by the process of 
expansion. Proper ignition timing can 
be obtained by use of the Stroboscopic 
Neon timing light. Use of this instru- 
ment requires that the flywheel be 
marked for exact top, or outer, dead 
center, and for the specified firing posi- 
tion of a designated cylinder. Dead 
center may be arrived at by using a dial 
indicator on top of the piston, or, less 
preferable, a spirit level on the crank- 
shaft. This position should be perma 
nently marked on the flywheel, and a 
pointer extending from the engine frame 
set up at this point. The firing point on 
the flywheel may be found by measuring 
the circumference of the fly-wheel with 
a tape measure and dividing the total 
number of inches by 360°. This gives 
the number of inches per degree, or vice 
versa. If it figures 1° per in., and igni- 
tion should occur at 20° before top dead 
center—the firing point on the fly-wheel 
should be marked 20 in. before dead 
center—in the direction in which the 
flywheel rotates. This point should then | 
be marked across the flywheel with a 
thin stripe of white paint. Now hook 
the Neon timing light in series with the 
spark plug on the cylinder to be tested, 
and with the engine operating at normal 
load let the flashes from the timing lamp 
show up the white ignition point stripe 
on the flywheel. If this white stripe 
shows up at the exact position of the 
pointer, ignition is correct. If not, the 
proper adjustment should be made. 

@ Water cooling. The need for proper 
water cooling of an internal-combustion 
engine to obtain longer valve life should 
not be overlooked. Installations having 
closed systems and treated water usually 
offer few problems along this line. 
Where such equipment is not in use, 
however, great caution should be exer- 
cised to see that cylinder head water 
jackets and passages are kept open and 
free from scale. This is particularly true 
on engines relying on gravity flow of 
their jacket water where no turbulence 
is created to carry away the scale forma- 
tions. It can readily be seen how the 
plugging up of a water passage in one 
side of a cylinder head would create 
a hot spot in that area, causing distor- 
tion of the cylinder head with the pos- 
sible consequences of a leaky valve or 
loosened seat insert. x kt 
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THE MAINTENANCE COST 





For a well to pay out it must produce a long time—and the cost of raising the 
fluid month by month, year by year—changes the profit figures substantially. 


When you install a Nixon Surface Control Gas Lift on a well—you can be 
assured of its long life of trouble-free performance. Many Nixon Gas Lifts have 
operated continuously for five years or more without any maintenance costs. 


And remember, too, the cost of the original installation of the Nixon Gas 
Lift is LESS than that of other proven methods. 
More than 3500 Nixon Gas Lifts are now in use—performing economically 


and satisfactorily. The Nixon Gas Lift is 
the modern method of producing oil. 





Contact your nearest Wilson 


Supply Company store or write 


WILSON SUPPLY COMPANY 


1412 MAURY ST., HOUSTON, TEXAS 


SALES OFFICES: Tulsa, Oklahoma; Dallas and San Antonio, Texas. BRANCH STORES: TEXAS—Kilgore, Beaumont, Barbers Hill, Bay City, Mona- 
LOS ANGELES: Western Pressure Control, 5700 Santa Fe Avenue. hans, Alice, Victoria, Corpus Christi, Columbus. LOUISIANA—Lake Charles, 
TRINIDAD, B.W.1.: Neal Massey Eng. Corp. New Iberia, Harvey, Shreveport. ARKANSAS—Magnolia. MISSJSSIPPiI—Natches. 
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NEW PIPE LINE OUTLET FOR CARTHAGE 


By FRANK H. LOVE, Managing Editor 


THE Lone Star Gas Company has com- 
pleted the laying of a 14-in. transmission 
system from Carthage to Opelika, Texas, 
which when placed in operation will give 

the large Carthage 
STITT TS «2s field an addi- 

tional pipe line out- 
let. Operation of the line awaits comple- 
tion of the field gathering system and a 
cycling plant now being erected at 
at Carthage by Lone Star Producing 
Company. At Opelika, a distance of 79.5 
miles, the new line will be tied into Lone 
Star’s main transmission system. 


Inasmuch as wellhead pressures are 
extremely high in the Carthage field 
(2500-3000 lb. per sq. in.), it will be 
necessary to reduce the pressure before 
the gas enters the line, which is designed 
for operation at 1200 lb. Reduction of 
pressure will be accomplished by pres- 
sure regulators in the case of certain dry 
gas wells that will bypass the cycling 
plant and discharge directly into the 
line. In the case of gas-condensate wells, 
a part of this gas, after being processed, 
will be returned to the producing forma- 
tions to maintain pressure, and a part 
will be discharged from the plant into 
the line. In the latter instance, reduction 
in pressure will be effected at the plant. 

The design capacity of the new line 





Cleaning and priming the pipe before applying coating. 


Lining-up and joining the line by the stove-pipe method. 
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Above—Carrying in poles to 
right-of-way to make a road. 


Rieht—The rin-rapned road 
finished; pipe laid alongside. 


is 100,000,000 cu. ft. a day at 1200-lb. 
pressure, and, incidentally, this is the 
first transmission system installed by 
Lone Star Gas Company to operate at a 
pressure above 500 lb. 

@ Line construction. Although this 
could have been “just another pipe 
line job,” Nature decided to take it out 
of that category and by providing rain in 
copious quantities during the three- 
month period while construction was in 
progress, made the job, according to 
veteran pipeliners intimately concerned, 
one of the toughest of their experience. 
From the time work began about Janu- 
ary 1 until completion some three months 
later, it is estimated that rain fell daily 
except for a possible total of 14 to 21 
days. Such conditions made necessary 
the construction of numerous log roads 
over which the heavy equipment could 
move, resulted in caving ditch on many 
occasions, and generally contributed to 
the slowing down of the work. Some of 
these roads contained as many as six 
layers of logs, and some strips were as 
long as 8000 ft. 

Two particularly swampy areas were 
the Big and Little Martin Creek Bot- 
toms, one of which was 4500 ft. wide, the 
other 3000 ft. In such locations it was 
impossible to employ the conventional 
ditching machines and trench hoes were 
used. 

Construction of these roads, always 
time-consumers on a pipe line job, fre- 
quently was made difficult due to the 
unavailability of logs, which had to be 
brought in by truck from considerable 
distances and taken into the right-of-way 
by sideboom tractors. 

\nother difficulty was badly caving 
ditch due to quicksand for a distance of 
about 25 miles between Carthage field 
and Kilgore. 

Still another problem was the fact that 
the line runs through the East Texas oil 
field with its maze of intercrossing flow 
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ALL PHOTOS BY THOMAS K. CONE 
EXCEPT TWO AT LEFT, WHICH ARE 
BY OKLAHOMA CONTRACTING CO. 


ia 


Above—Making a weld by the elec- 
tric-arc method; three beads run. 


Below—Making ditch with trench 
hoes in area unsuitable to machines. 





PETROLEUM ENGINEER, May, 1946 





ne RS 1 A PD 


mene EN 


CONE 





elec- 
run. 


neh 
nes. 








Ae UT BRE 





the NUCLEUS OF OIL PRODUCTION 





ighty crawler 


tractors and wheel tractors that spot heavy 
equipment and build roads in\any terrain. 
That’s why International Power is ¥gund in so 
many oil fields. It does a top-notch job~undef 
the worst conditions. 

With International Power, you have your 
choice of either full-Diesel or carburetor power 
units, depending on your needs. International 








digfributor and get the facts about the com- 
plete line of power units and crawler and 
wheel tractors. The name “International” i 
your guarantee of durable, performance- 
proven power. 


Industrial Power Division 


INTERNATIONAL HARVESTER COMPANY 


Diesels feature instant starting — just like an 180 North Michigan Avenue Chicago 1, Illinois 


Listen to “Harvest of Stars’ Every Sunday, 2 p.m. Eastern Time! NBC Network 


INTERNATIONAL POWER 
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\bove—Lowering the pipe into ditch 
after it has been coated and wrapped. 


Below—Applying coating and wrap- 
per with traveling-type 











lines, gathering lines, and transmission 
lines. It was necessary to go under ap- 
proximately 256 pipe lines of various 
types. This phase of the work called for 
systematic procedure. First, the man in 
charge of the lease to be crossed was con- 





tacted. Usually lease maps showed the 
location of all lines, although in some in- 
stances these were not always complete. 
The lines were located and flagged, after 
which they were uncovered by hand. 
With the lines thus exposed, the ditch 
was made with backhoes or ditching ma- 
chines, as conditions permitted. 


Two spreads were used by the contrac- 
tor, working from both ends of the line. 
One had its headquarters in Henderson 
and the other in Tyler. Welding was by 
the electric-arc method with three beads 
being run. Each spread employed 12 
welders. Before being hired for the job 
each welder was required to pass a test 
specified by Lone Star. 


Electric welded pipe in 40-ft. lengths 
was used to lay the line, all of which was 
new. The pipe has a yield strength of 
45,000 lb., weighs 38.15 lb. per linear 
ft., and has a wall thickness of 0.260 in. 


Only one river was crossed, the 
Neches. Normally the width of this cross- 
ing, which was made near Chandler, on 
the Opelika end of the line, would be 
only about 100 ft., but because of the 
heavy rains the river was out of its banks 
and about 4000 ft. wide. Consequently, 
the construction crews moved around and 
came back and laid the crossing at a later 
date when conditions were more favor- 
able. No river clamps were used on the 
crossing, instead a trench was cut 
through the river bottom and the pipe 
buried. 

Other than for the exceptions noted 
herein, the line was laid in a conven- 
tional manner. Throughout its entire 
length the pipe was given a hot enamel 
coating to a minimum thickness of 3/32 
in., and was wrapped with Kraft paper 
and asbestos felt. 


@ Contractor. The contractor in charge 
of the work was the Oklahoma Contract- 
ing Company of Dallas, Texas. x % % 


THE PETROLEUM ENGINEER, May, 1946 





oe 


Mines "7, 


the 
e in- 
lete. 
fter 
and. 
itch 


rac- 


‘son 





(1) Otis tubing caliper 


Otis Pressure Control, Inc., through an 
arrangement with the Sun Oil Company has 
been granted exclusive license to provide a 
corrosion survey service for internal inspec- 
tion of well tubing by use of a new instru- 
ment to be called the Otis Tubing Caliper. 

This instrument, known during its devel- 
opment as the Chaney-Barnes Tubing Cali- 
per and the Sun Oil Company Tubing 
Caliper, was designed by P. E. Chaney, and 
W. E. Barnes, petroleum engineers, Sun Oil 
Company production department. 

The Otis Tubing Caliper has already been 
successfully used in high pressure wells. It 
detects and records both the extent and loca- 
tion of corrosion in tubing and accurately 
measures the depth of pits. Tubing surveyed 
by the caliper has been pulled, cut open, 
and visually inspected, and in each instance 
Otis Tubing Caliper readings were proved 
correct, it is stated. 

Calipering is accomplished by six or eight 
independently operating lever arms, each 
with a small wheel attached to the outer 
extremity to contact the tubing wall. Each 
lever arm is pressed against the tubing wall 
by means of a spring, and connects with a 
stylus that in turn is impressed against a 
metal foil chart. The impression made on 
the chart by the stylus is controlled by move- 
ment of the lever arms. When the wheels 


ye CO Oe Go ee 
appearing in 
THE PETROLEUM ENGINEER 
700 Irwin-Keasler Bldg. 
Dallas 1, Texas 





Keep Posted on 


NEW EQUIPMENT 
Use Card 


Advancements in petro- 
leum and plant equipment are 
being made rapidly. Keep 
abreast by making full use of 
The Petroleum Engineer’s 
enlarged New Equipment Sec- 
tion. 


All items are numbered. A 
business reply card requiring 
no postage if mailed within 
the United States is provided. 
Check or encircle the number 
on the card that corresponds 
with the product or products 
in which you are interested 
and drop it in the mail. Lit- 
erature and prices will be sent 
promptly on receipt of card. 
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reach a pitted area in the tubing wall and 
depress into the cavity, the stylus is pro- 
portionately affected and records a compa- 
rable line on the chart. 

Tubing unaffected by pitting or other cor- 
rosion will be indicated by a comparatively 
straight line across the chart. Tubing with 
pitted areas will be shown on the chart by 
erratic lines having peaks in proportion to 
the depth and extent of the pitted area. The 
Otis Tubing Caliper indicates minimum wall 
thickness at any point traversed rather than 
the average thickness at that point. This is 
a distinct advantage, for the safety of the 
tubing in relation to pressure is determined 
by minimum wall thickness. 

The Otis Tubing Caliper is run under 
pressure on a steel measuring line. There are 
no packing glands, and full well pressures 
are admitted to all parts of the Caliper. The 
chart is treated with a special oil and water 
resistant coating to permit logging in the 
presence of oil well fluids. 

Otis service crews, consisting of an engi- 
neer, and a wire line specialist experienced 
in installing and maintaining sub-surface 
controls under pressure, will run the Otis 
Tubing Caliper to inspect tubing in areas 
where corrosion is either in evidence or 
suspected to be prevalent. 


(2) Unibolt flow beans 


To control more accurately the flow of oil 
or gas through positive checks, Thornhill- 
Craver Company, Inc., Houston, Texas, has 
introduced its Unibolt “X” type flow bean, 
which is an innovation in that it is gauged 
in increments of 10 per cent of flow rather 
than fractional 1/64 in. sizes. Unibolt “X” 
type beans are available in 60 sizes up to % 
in. and 31 sizes up to % in., as compared 
with only 16 sizes of fractionally drilled 
beans up to % in. 
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(3) Relative permeability 


Core Laboratories, Inc., Dallas, Texas, an- 
nounces the completion of a new apparatus 
for the measurement of relative permeability 
to gas. 

telative permeability to gas is defined as 
the ratio of the effective permeability to gas 
at a given percentage saturation of gas in 
the pores, to the specific permeability of the 
porous medium at 100 per cent gas satu- 
ration. 

The apparatus measures the relative per- 
meability to gas at a number of saturations 
covering the range normally existing in res- 
ervoirs during pressure decline. 

Core Laboratories, Inc., plans to make 
relative permeability to gas measurements 
on oil-productive formations that are core 
analyzed on location, and to use these data in 


| 
| 
i 





presenting estimates of pressure decline and 
gas-oil ra.io versus oil recovery. 

Relative permeability characteristics may 
show consideralie variation among different 
reservoirs. This is important because the ra- 
tio of relative permeability of gas to taat of 
oil governs the rate of increase of the pro- 
duced gas-oil] ratio and hence the rate of 
decline of reservoir pressure and the ultimate 
recovery obtainable. \ariations in gas rela- 
tive permeability alone, with a] other con- 
ditions equal, may cause as much as a two- 
fold variation in ultimate recoveries. 

This particular relative permeability ap- 
paratus is a product of Core La -oratories, 
Inc., research department, and wes a3sem- 
bled by John D. Wisenbaker and Henry 
Lewelling under the direction of Dr. Frank 
hg Kelton. 


(4) Tractor compressor 


Le Roi Company, Milwaukee, Wisconsin, 
and Greenwich, Ohio, manufacturers of in- 
dustrial engines, air compressors, highway- 
airport-railway mowers, and engine generator 
sets, have developed a unique combination 
tractor-compressor unit known as Tractair. 

This entirely new and exclusive develop- 
ment inccrporates an integrally built 105 
c.f.m. compressor with a 35-hp. wheel tractor, 
retaining complete and dual utility of both 
units and resulting in exceptional mobility 
over all types of terrain. Surveys indicate 
that this new product will have unusual de- 

o 
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mand in the oil producing fields by bringing 
both pneumatic and mechanical power to 
applications heretofore inaccessible, the 
mranufacturer states. A full complement of 


(3) Mason measure meter 


The new Mason Measure Meter, for meas- 
uring depths in oil wells, has been an- 
nounced by The Mason Measure Meter Com- 
pany, Tulsa, Oklahoma, of which R. C. Ma- 
son is the head. The first measure meter 
manufactured by this company was placed 
on the market 26 years azo. The new meter 
is an improvement over the older type, Ma- 
son says, being more accurate and having 


front and rear mounted power equipment is 
available and in process of development to 
add further to the multi-purpose utility of 
this machine. 





more universal application. The old style 
was designed to measure a cable only, where- 
as the new style meter will measure both a 
cable and single wire with the same degree 
of accuracy. The new machine has an attach- 
ment to measure a single strand of wire. The 
cable trolley is removed and the single wire 
trolley inserted, which takes only 5 min. 
Thus, it is unnecessary to have a different 
size measuring wheel to measure a single 
strand of wire. 


The new Mason Mras- 
ure Meter, which 
measures both a cable 
and single wire. 
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24 hours per day, 258 days out of 365, 
FOR 14 TROUBLE-FREE YEARS—AND STILL GOING! 


Here’s a story with a moral for every engineer who’s 
looking for dependable power transmission. 

The Fast’s Coupling shown is direct connected to a 450 
HP, 4 cylinder, 4 cycle, air injection, Diesel Engine and a 
6” x 24” horizontal, triplex, double acting, reciprocating 
pump. This equipment was purchased in 1931 and has 
operated almost continuously with the exception of peri- 
odical shut-downs for inspection and maintenance. During 
the entire 14 years, the coupling has served with no inter- 
ruptions to service whatever, and with no maintenance 
expense. This equipment was originally installed in Mag- 
nolia Pipe Line Company’s Kilgore Station and later 
moved to their Andrews Station, Texas. 

Fast’s Couplings have an earned reputation for lasting 
as long as the connected machines. Their record is the 
soundest possible guide in specifying couplings for appli- 
cations where proved dependability is essential. We will 
be glad to send you a catalog, on request. Bartlett 
Hayward Division, Koppers Company, Inc., Baltimore 
3, Maryland. 
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OIL LINE 


FLOATING 
SLEEVE 


Here you see the features that give Fast’s Couplings 
their remarkable dependability. All parts are pro- 
tected from wear by a positive film of oil. Oil — 
is guarded by rocking bearings, located in the one , 
position where they maintain a positive metal-to- 
metal seal. There are no perishable parts in “Fast’s.” 


a KOPPERS rodupy 
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(6) Valve lock 


Ray Murphy, 1014 North College Street, 
Tulsa, Oklahoma, has patented a valve lock 
that can be used on conventional gate or 
globe valves, making the valve tamper-proof. 
The lock is built into the valve, and it is pos- 
sible to lock the valve in position fully 
closed or fully opened, or at 2ny quarter 
turn between these positions. Unauthorized 
or unwanted manipulation of the valve is 
thus prevented. 

The accompanying illustration shows 3 
gate valve with non-rising stem into which 
the locking mechanism has been built. 


ood for the 
Last Drop — 


Ben Franklin said, “Beware of the 
BIG penny's worth", meaning, of 
course, that you may expect a 
“boot in the breeches” when you 
look only at the price-tag before 
buying... 


As a fishing job is no place to 


take chances, Acme Fishing Tools 
have long been the first preference 
of fishermen who know tools best... 


Such dependability rests not alone 
upon rigidly selected, scientifically 
heat-treated, precision machined 
metals, but even more on that 
priceless human element which, at 


(7) Industrial engines 


After an outstanding record in many types 
of power applications during the war, Chrys- 
ler industrial engines are again available for 
the oil industry. With many war-developed 
improvements, the engines offer increased 
efficiency and economy. 

Chrysler industrial engines are designed, 


heme, te enna by diene a ; . 22 engineered, and built completely in the 
specialized designing ability, bet- } 

ter skilled hands and deep-rooted 

pride of craft... 


Consider well, then, the ever-de- 
pendable name, ACME, before you 
buy. 


¢ 


Acme TA f 


PARKERSBURG, W. VA. 





Export Office: 19 Rector St., New York 6, N. Y. 


Model Ind. 5 
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CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA 
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Chrysler plant. Their flexibility, plus a re- 
serve of rugged power, makes them admi- 
rably suited to slush and mud pumps, pipe 
line booster pumps, arc welders, and other 
power applications in the oil industry. Chrys- 
ler is currently offering models Ind. 5, Ind. 
, and Ind. 12 for oil industry use. 

The cylinder block is designed tor great- 
est rigidity. The cylinder bores are made 
integra! with the cylinder block, in order to 
obtain perfect alignment with the crank- 
shaft, insure against possible water leaks, 
and obtain the best possible heat transfer. 
Perfect alignment of cylinder bores and 
crankshaft insures economical performance 
and long life. Full length water jacketed 
cylinder bores assure uniform water temper- 
ature in the engine. 

Bearings are designed to take 2% times 
the stresses actually imposed on them. Ex- 


haust valves are water cooled and oil tem- 
peratures are controlled by fuli length water 
jackets and high thermal efficiency. These 
features bring low cost power to users of 
Chrysler industrial engines, it is asserted. 
The flywheel and crankshaft, central 
points of vibration, have parts balanced to 
one-half inch ounce. This contributes greatly 
to a quiet and smooth running engine. 
Water temperatures are held to close va- 
riations, aided by complete water jacketing 
with distribution tube directing cooled water 
from the pump evenly throughout the engine 
cooling system. Sodium-cooled exhaust 
valves contribute to long life and efficient 
operation in very taxing service under sus- 
tained load. Intense heat of exhaust gases 
is the chief factor in valve deterioration and, 
because the valve head cannot be directly 
exposed to cooling as can the stem and seat, 


it becomes extremely hot in service with 
heat accumulating faster than it can be 
drawn through the stem and dissipated into 
the cooling system. Metallic sodium in 
sodium-cooled vaives becomes a liquid at 
temperatures above 207° F. and conducts 
heat from head to stem. Sodium-cooled valves 
are optional equipment for heavy duty work. 


Superfinishing of parts subject to wear is 
one of the principal reasons for outstanding 
performance and long life of Chrysler indus- 
trial engines, it is stated. Superfinished parts 
have a mirror smoothness that makes virtu- 
ally perfect wearing surfaces. Other impor- 
tant features are: Chrome-plated piston rings 
for minimum wear, low fuel consumption 
and maintenance cost, simplicity and com- 
pactness, which save weight and space. 





(8) Traveling block 
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on your letterhead 
for 
“Organic Methods 
of Scale and 
Corrossion Control” 





'D.W. HAERING & CO. Inc. 


GENERAL OFFICES: 
205 West Wacker Drive, Chicago 6, Illinois 
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Big Four Machine and Supply Company, 
Clay City, Illinois, recently introduced a new, 
improved streamlined traveling block and 
hook for slim hole 
rigs. Block and hook 
are combined in one 
unit. This eliminates 
conventional bails 
and becket and re- 
sults in a more com- 
pact assembly that 
requires less derrick 
space and handles 
much easier, accord- 
ing to the manufac- 
turer. 

Sheaves are 
equipped with roller 
bearings that may be 
lubricated through 
high pressure con- 
nections on the main 
axle or pin. Sheave 
guards conform with 
the contour of the 
spacer plates to pro- 
vide a smooth 
streamlined appear- 
ance. Faster falling 
speed has been 
achieved by the addition of cast-iron weight 
blocks attached to the outer plates. 


The full swiveling hook operates on ball 
thrust bearings and is designed so that it 
may be locked in position while tripping. 
To prevent accidental disengagement of ele- 
vator or swivel bails, the hook is provided 
with a positive safety latch. Hook spring 
is enclosed for protection and longer life. 





(9) Gas trap 


A new series of gas traps of simplified 
design for efficient separation of gas from oil 
in individual well installations or as central 
units for small lease operations has been an- 
nounced by Fred C. Farmer, manager, meter 
sa'es division, Bowser, Inc., Fort Wayne, 
Indiana. 

A patented, positive-acting, float-con‘rolled 
valve of new design—operating inside the 
gas trap—is used instead of the conventional 
back pressure regulator, oil valve, and float 
flange. With no metal-to-metal seats, no 
grinding or reseating is necessary. There are 
no packing glands. It is asserted that the sim- 
plified design and negligible maintenance 
requirements of this new valve make meter 
installations on individual wells more eco- 
nomical. 

Extensive tests have proved that operation 
is equally satisfactory on vacuum or pres- 
sure and that crude spill-over into the sas 
line is completely eliminated, the manufac- 
turer states. 

In operation, crude oil and gas enter the 
trap. As the liquid level rises, the float be- 
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The inside surface of the casing is clean and smooth for all future 
work. Packers and swabs can be set or operated without damage to 
the rubbers and cement retainers can be run properly. When drilling 
out after a cement job include a GRANT HYDRAULIC CASING SCRAPER 
directly above the bit. It embodies exclusive GRANT features that 
promote a cleaner, more efficient job—it is hydraulically operated by 
pump pressure from the rig floor, thus providing any degree of pressure 
of the scraping blades on the inside of the casing. “Chattering,” 
“bouncing” and inefficient scraping action are eliminated. Another 
factor of extreme importance is that the scraping blades remain in a 
collapsed condition while running in the hole, and are expanded by 
pump pressure only when scraping operation is to be started. The 
blades are sharp and free from wear when scraping begins — an 


assurance of a cleaner, more efficient job. MODEL 7447 


othe eed a ex pried —_— 2 ae 
GRANT OIL TOOL CO. 


2042 EAST VERNON AVENUE, 

LOS ANGELES 11, CALIFORNIA. 
Please send me, without obligation, complete information 
on the GRANT /Tools checked below, 
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2042 EAST VERNON AVENUE ee Manes sos enpane snnnnennnnnnnnersecencenn=s 
LOS ANGELES 11,.CALIFORNIA all ee a a ee 


Branches: AVENAL, BAKERSFIELD, SANTA MARIA, 
VENTURA, CALIFORNIA + ODESSA, TEXAS 


OBailers ‘0 Cleaners C Hole Enlargers O Liner Pullers 

O)}Reamers (Shale Bits [)Underreamers (© Wall Scrapers 
0) Safety Automatic Pressure Releases (Mud Pumps) 
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gins to close the gas outlet, which causes 
pressure to build up inside the trap. When 
the pressure becomes sufficient to open a 
spring-loaded valve on the crude oil outlet, 
the fluid is forced out until the pressure is 
equalized. Then the liquid rises again and 
the same procedure is repeated. 

These new gas traps are built in two sizes. 
One has a capacity of 200 bbl. of crude oil 
and 300,000 cu. ft. of gas and the other 500 
bbl. of crude oil and 1,000,000 cu. ft. of gas 
per 24hr. day. Working pressures are to 
[25 Ib. Pressure container dimensions are 
14 in. diam. by 40 in. shell length and 24 in. 
diam. by 60 in. shell length in either labeled 
or unlabeled code construction. 

Farmer states that these new gas traps are 
also an important part of the Bowser auto- 
matic well-check system, which includes a 


proportional sampler and positive displace- 
ment oil well meter. The automatic well- 
check system provides an adequate record of 
crude oil, gas, base sediment, and water 
from each well as an accurate basis for the 
payment of royalties and taxes, analysis and 
control of operating expense, and quick de- 
tection of sleepers or wet wells. The impor- 
tance of a continuous record of gas-oil ratios 
for conservation and reservoir study is also 
emphasized. 

The automatic, proportional sampler re- 
moves a predetermined quantity from every 
one-tenth barrel and deposits it in a glass 
container for periodic collection and analysis. 
The entire production of liquid enters the 
sampler. It operates only when the well is 
a fluid and the amount of the sam- 
ple can be regulated. 















Complete, positive, leakproof 
shutoff—quick and easy, with 
minimum man power—that’s 
what this Hamer 4-Bolt Line 
Blind provides. Designed to 
handle any material which 
flows through a pipe line, 
this strong, simple Line Blind 
saves time and labor and 


does it without 
Spilling a drop! 


TE from 


FULL 
CLOSED 





gives safe, dependable serv- 
ice under all conditions. It is 
operating successfully on 
vacuum lines, on high pres- 
sure lines, and under high 
temperatures in many kinds 
of service. Series 300, 600 in 
sizes 4” to 16”. Write for new 
engineering bulletin. 

















Measurement of fluid is accomplished by 
a meter designed especially for oilwell use. 
With no metal-to-metal contact and few 
working parts, friction is almost completely 
eliminated. Three constructions are avail- 
able: (1) Grey cast iron, (2) brass and 
bronze, (3) stainless steel. All models have 
stainless steel and hard carbon internal 
parts. 

Production is under way on all units, 
Farmer said, and deliveries are expected to 
begin during the second quarter. 


(10) Mud-0-Graf 


Warren Automatic Tool Company, Hous- 
ton, Texas, announces an improved and sim- 
plified Mud-O-Graf for providing an auto- 
matic and continuous record of the weight 
of mud in the circulating system of a drilling 
well, 

As improved the Mud-O-Graf consists of a 
weighing unit and a recording unit that are 
connected by a small rubber hose. The 
weighing unit can be installed at either the 
flow line, immediately ahead of the shale 
shaker, or at the pump suction or at both 
places. The recording unit or units are 
placed where the driller can observe the 
charts conveniently. 
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With weighing units installed at both lo- 
cations the dual record provides a compari- 
son between “cut returns” from bottom and 
mud being returned to hole. This informa- 
tion is extremely valuable as the well goes 
deeper and there is the possibility of en- 
countering gas pressure. The dual record 
also checks the efficiency of equipment used 
to shake or knock gas out of the mud and 
pr ves very heiptul when slight va 1ations in 
weight mean loss of mud to thief formations. 

The Mud-O-Graf measures the specific 
gravity of mud by measuring the differen- 
tial pressure between two vertically spaced 
points In a nvredetermmed vo ume oi druling 
mud. As the specific gravity of the mud 
varies, the differential pressure between 
these two points will vary in direct propor- 
tion thereto. These pressures are communi- 
cated to the recording unit and recorded on 


a 24 hr. chart calibrated in pounds per gal- 
or pounds per cubic foot, as the operator 
desires. Muu enters the weiguing unit peri- 
odically by means of a vacuum and dis- 
charges through release of the vacuum. The 


” time cycle of filling, dumping, and recording 


is approximately 1% min. 

The improved Mud-O-Graf has no moving 
parts for actual weighing of mud, requires 
no air or gas supply, needs no water, re- 
quires no nushing out, requires no welding 
of coupling into mud flow line or discharge 
hose to mud pits, and requires less time to 
install and remove, the manufacturer states. 

In addition to continuous recording of the 
mud weight, the Mud-O-Graf graphically 
indicates all heavy and light streaks in the 
circulating system, shows duration and rela- 
tive amount of gas in gassy streaks, indicates 
how often the hole is filled up when making 



















Factory applied 


Factory applied coating and wrapping on steel 
pipe with perfect BOND is truly ‘‘An ounce of 
prevention.” It prevents corrosive deterioration 


Cotkosion. 
Hill, Hulbea 


PROTECTS 
VOULSIL a GES a 






SCcated af 
e 
Lorain, Ohio 


e 
Girard, Ohio 
{Youngstown, O. 
Switching Grea) 


of pipe, it prevents frequent shut downs and expensive repairs. ‘A pound 
of cure’’ is needless expense because of ‘‘slip-shod'’ processing. Pro- 
tect a good investment with good pipe protection—HILL-HUBBELL pipe 


protection. 


GENERAL PAINT CORPORATION 


HILL, HUBBELL & CO. - Division - Cleveland, Ohio 


* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A.* 
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a trip, eliminates guess work in the use of 
weighting materials, chemicals and water, 
shows time of complete circulation, indicates 
dri.ling speea anu ume required wr au dril- 
ing operations, ard enables crew to deter- 
mine when they can pull a dry string of 
drill pipe, thereby eliminating time and cost 
of adding weighting material, according to 
the manufacturer. 


(11) Cartridge snubber 


A new type snubber, or pulsation damp- 
ener, has been developed by the Helicoid 
Gage Division of American Chain and Cable 
Company, Inc., Bridgeport, Connecticut. 
This little device takes advantage of the 
use of powdered metal through which the 
pressure medium must pass. The compressed 
powdered metal is in the form of a cartridge 




















DaprhA 
VAAY 





Cartridge 


that can be inserted directiy in the gage 
socket, or in a small separate connecting 
piece attached to the gage socket. 


The compressed powdered metal is made 
in various porosities for air or gas, for water 
or steam, or for oil. 


It has been found that this cartridge 
snubber is very effective for reducing or 
eliminating violent pressure pulsations. 


(12) Weight indicator 


Martin-Decker Corporation, Long Beach, 
California, has developed a line of Clipper 
Sealtite weight indicators for use with jack- 
knife, portable, or mast rigs, or for conven- 
tional derricks having restricted floor space. 

The new Clipper Sealtite weight indica- 
tors combine the outstanding advantaves of 
Sealtite construction, heretofore available 
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Your log book will show improved rope service with a 
resultant lower cost when you use J&L Precisionbilt Wire 
Lines. They are made of J&L Controlled Quality steel 
by men who have the experience and ability to produce 
the best rope for the job. For even greater service, order 
J&L Permaset Pre-formed Wire Lines—pre-forming gives 


them extra flexibility and resistance to wear. 


JONES & LAUGHLIN STEEL CORPORATION 
GILMORE WIRE ROPE DIVISION 


PITTSBURGH 30, PENNSYLVANIA 


Sal (Kecccimbbc. PERMASET PRE-FORMED WIRE ROPE 
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only in the Martin-Decker Sealtite drilling 
ontrol unit, with all the portability charac- 
teristics of the Clipper ‘Toolpusher model, 
it is stated. 

Besides being quickly and easily installed, 
the Clipper Seaitite eliminates the draw- 
backs of direct mounting. Installation at the 
driller’s position protects the gauge mech- 
anism from the terrific whip and damaging 
vibration occasioned by deadline mounting, 


it is asserted. Permanent sealing of the- 


Clipper Sealtite at the factory eliminates 
leaks, pumping up or refilling, and enables 
the instrument to remain connected even dur- 
ing transportation and storage. Special non- 
freezing, non-corrosive weight indicator fluid 
provides temperature compensation, insur- 
ing highest accuracy under all climatic con- 
litions. Hose, diaphragms, and entire assem- 


bly are stored in a 16 in. by 16 in. by 26 in. 
rugged steel box. Clipper Sealtite weight 
indicators are availabie in the following 
combinations to suit every purpose: 

1. Clipper Sealtite weight indicators with 
Vernier and single pen weight indicator re- 
corder, Sealtite mud pump gauge, double 
vacuum gauge, and rotary table tachometer. 
Storage facilities for the Sealtite equipment, 
weight diaphragm, mud diaphragm, hose, 
etc., are provided in the steel case. (Tllus- 
trated.) 

2. Clipper Sealtite weight indicator with 
vernier and with or without weight recorder, 
and Sealtite mud pump gauge and single or 
double vacuum gauge for power rigs or 
torque gauge for steam rigs. Recorders for 
mud and torque gauges are also available. 

3. Clipper Sealtite weight indicator with 











THE 


Geet ace Rounp 


SHALE SEPARATOR! 


UNLIMITED CAPACITY is found in New Model 
DW. SELF-MOTIVATED.... operates from flow of 
mud. RECONDITIONS MUD by removing shale and 
abrasives. ACCURATE SAMPLES provided. You 
Need Thompson as Standard Equipment. 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 











vernier, either with or without recorder, Seal- 
tite mud pump gauge, and tachometer. 

4. Clipper Sealtite weight indicator only, 
either with or without recorder. 

Martin-Decker Clipper Sealtite weight in- 
dicators provide the convenience and advan- 
tage of quick installation and easy porta- 
bility with rugged construction, high sensi- 
tivity, and complete accuracy in indicating 
and recording drilling information, the man- 
ufacturer states. They are especially recom- 
mended for shallow wells, running tubing, 
setting packers and liners, and fishing 
operations, 


(13) Wire line stripper 


The Regan Forge and Engineering Com- 
pany of San Pedro, California, announces 
the manufacturer of its new wire line strip- 
per, employing a new principle in line strip- 
ping. This device has a wiper-rubber con- 
fined within a steel housing. When acted 
upon by an outside source, the rubber con- 
tracts, closing around the line. Source of 
pressure. may be CO, gas, field gas, nitrogen, 
or any other non-oxidizing gas. 

Controlled pressure is used to maintain 
a constant contact between the rubber and 
wire line at all times, insuring an orderly 
and clean wiping job. 

The stripper has been used on swabbing 
jobs, bailing, wire line coring, and well 
surveying jobs. 





(14) Three-way valve 


Employing a flexible molded synthetic 
rubber tube, encased within a bakelite body, 
the new Grove Flex-tube three-way valve is 
designed for handling all types of fluids, in- 
cluding gases, chemicals, and liquids. It is 
especially suited for hydraulic or pneumatic 
cylinder operation. 

Due to its unrestricted straight flow char- 
acteristic, this unit is most satisfactory for 
controlling viscous or solid-carrying fluids, 
it is stated. Non-metallic construction per- 
mits the handling of highly corrosive or 
erosive liquids or gases. Manual operation, 
by means of an over-center cam, opens and 
closes the ports at each half turn of the 
handwheel. A special self-locking feature as- 
sures positive tight shut-off over extended 
periods of time. Available in % in. and 4 
in. I.P.S., these new type valves are provided 
for working pressures up to 250 lb., and 
maximum temperatures of 150° F. 
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d in the slip 


One Body Fits Many Pipe Sizes 
Segmented Liners Cut Maintenance 
Light Weight — Balanced Design 
Protective Safety Handles 


R those operators who prefer a two-man rotary slip, Baash-Ross has developed the new ""2MB" 
Rotary Slips which embody far-reaching advancements that insure better slip performance, greater 
crew efficiency, minimum maintenance and inventory costs. 


**2MB" Slips are a two-man version of the famous Baash-Ross "DU" Rotary Slips that have proven 
so popular with operators everywhere. ''2MB" Slips incorporate the same unique advantage in that each 
body size fits a wide range of pipe diameters by simply changing liners. Segmented liners are another 
important feature that cuts inventory costs, insures better grip efficiency and minimizes liner replace- 
ment. ""2MB" Slips are light in weight and balanced for easy handling and maximum convenience 
to the crew. Their safety handles not only have guards to protect the workmen's hands, but also have 
large loops that safeguard against the Slip being dropped into the hole through the master bushing. 


The new “2MB" Rotary Slips are available in three basic body sizes — 4-2", 5-%,_"" and 7“— 
and by simply changing liners, these three body sizes fit all pipe diameters from 2-%" to 7. They 
eS are also available in "Short" and “Long” types to meet every load requirement. The "Short" type has 
og : j a gripping surface 12” long and is recommended for all drill strings to 8,000 ft. The Long" type has 

: is : s | a gripping surface 16” long and is recommended for the deepest wells and heaviest drill strings. 
Check over these important features... 
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TRADE LITERATURE 


Publications listed are sent free upon request. 











- 


bie 


(15) Oil well pump plungers 


A bulletin released by John N. Martin, Manufacturer, Tulsa, 
Oklahoma, discusses Martin oil well pump plungers. Illustrated de- 
scriptive matter tells how the plungers work, advises on selection of 
the proper plunger, and shows how they should be installed. 


(16) “Oilwell bulletins” 


Oil Well Supply Company, Dallas, Texas, has recently issued four 
bulletins on various items of equipment, as follows: Bulletin E2-446 
on the Witte horizontal gas-gasoline engine; bulletin U15-1245 on the 
TC-28 twin-crank pumping unit; bulletin R5-1245 on the 17%-A and 
17%4-B oilbath rotaries and bulletin P 16-1145 on the No. 18-P power 
slush pump. 


(17) Chemical treatment drilling mud 


“Chemical Treatment of Drilling Mud” is the title of a booklet 
issued by American Cyanamid and Chemical Corporation, New York 
City. This booklet contains, for ready reference, a digest on chemical 
treatment of muds, featuring such subjects as mud properties, testing 
methods, practices for fast, safe well drilling with rotary tools, surface 
systems fur mud handling, control methods relating to viscosity, water 
loss, etc., and a description of chemical compounds that are used 
effectively in maintaining necessary controls. 


(18) Copes flowmatie regulator 


Bulletin 449, “Controlling Feed Flow and Water Level on Chemical 
Plant’s Foster Wheeler Type S-A Steam Generator,” has been released 
by Northern Equipment Company, Erie, Pennsylvania. The controlling 
equipment discussed is the Copes Flowmatic regulator. 


(19) Emsco slush pump 


A two-page folder issued by Emsco Derrick afid Equipment Com- 
pany, Los Angeles, California, illustrates the Emsco slush pump in 
cutaway view and also gives comparative specifications of the various 
types of Emsco pumps. 


(20) Care of sucker rods 


“Care and Handling of Sucker Rods” is the title of a booklet pub- 
lished hy the S. M. Jones Company. Unloading sucker rods from rail- 
road cars or trucks, storing, loading and hauling to the well, running 
the rods, servicing, etc., are some of the phases of careful handling 
discussed in this booklet, which is well illustrated. The booklet is the 
fifth edition, and is said to have been very useful in the training of 
new personnel. 


(21) Wire rope making 


The development of wire rope making over the years is given 
chronologically and illustrated in a folder issued by Macwhyte Com- 
pany, Kenosha, Wisconsin. 


(22) Wire line maintenance 


American Cable Division of American Chain and Cable Company, 
Inc., Bridgeport, Connecticut, has issued a booklet on the selection 
and maintenance of wire line that should be of great value to members 
of the oil industry. “This booklet has been prepared to help men in 
the petroleum industry select the correct wire lines and to summarize 
many maintenance suggestions,” says an introductory statement. 
Careful perusal of the book reveals that it does this in a most satis- 
factory manner. Numerous pictures show the many uses for which 
wire rope is utilized and graphically illustrate the best methods of 
handling to assure its long usage. 


(23) Manual on salts in petroleum 


The Petroleum Rectifying Company announces the publication of 
the “Petreco Mannal on Salts in Petrolevrm.” This mannal, a revision 
of a booklet published some years ago, then entitled “Determination 
of Salts in Crude Oils,” has been prepared for comp'imentary dis- 
tribution to the members of the industry in response to many requests 
—the supply of the original publication having long been exhausted. 
Based on extensive analytical work in the Petreco laboratories, the 
Petreco Manual describes in detail the best methods of analvsis for 
salts and other impurities in petroleum. Also included is a fund of 
general information on impurities in crude oils and the character of 
the problems involved in their determination. 


(24) Castings of Circle L 9 steel 


A new bulletin on castines made of Lebanon Circle L 9 steel has 
been issued by the Lebanon Steel Foundry, Lebanon, Pennsylvania. 
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(25) Otiscoloy steel 


Otiscoloy is one of the most interesting and important of the large 
and diversified family of the Jones and Laughlin Steel Corporation 
controlled quality steels. Otiscoloy is a high-tensile, low-ailuy steel 
that is readily weldable and easily fabricated, and corrosivn resistant 
steel, having substantially greater strength than the standard carbon 
structural steels, according to J & L officials. The Jones & Laughlin 
Steel Corporation recently published a very attractive 16-page 2-culor 
illustrated Otiscoloy booklet, giving technical information, suggested 
applications, and other useful information of their new weight-saving 
steel. 


(26) Guide to electronics 


To show how electronics is already speeding production, saving 
time and materials, and promoting safety in industrial plants, and to 
suggest how owners of other factories can put electronics to work, the 
Westinghouse Electric Corporation has published a new booklet, “The 
Business Man’s Guide to Electronics.” The booklet explains the six 
fundamental functions of electronic tubes, rectifying, amplifying, 
generating, controlling, counting and sorting, and inspecting, and 
describes the tubes required for each function. 


(27) Oilfield transportation 


Ingenious methods of moving material and supplies, developed in 
the oil industry where transportation is a foremost factor in successful, 
profitable production, are featured in a new booklet, “Oilfield Trans- 
portation With Caterpillar Diesel Power.” 

The eight-page booklet dramatically portrays how bulky spudders 
are skidded from one location to another; how drilling engines, mud 
pumps and floors are hauled into position; shows the re-location of 
derricks; how derrick timbers, cable tool rigs, tool sheds and steel 
tanks are transported quickly and easily to the scene of operations. 
It also shows how land must be cleared, access roads built and slush 
pits dug—all jobs where power, traction and stamina become part and 
parcel of economic operation. 


(28) Pneumatic transmitter 


A new bulletin, 55-A, recently released by Fischer and Porter Com- 
pany describes in considerable detail pneumatic transmitting acces- 
sories that may be applied to any Rotameter type flow rate instrument. 
The transmitter consists of an unusual indissoluble magnetic clutch 
that picks up the Rotameter float movement and translates it into 
external angular motion. Attached to the magnetic follower beam is 
a newly designed air pilot with a linear pressure output characteristic. 
The Rotameter readings may be transmitted at great distances to re- 
corders, indicators, or recorder-controllers equipped with pressure 
bellows type pneumatic actuating motors. This accessory for Rota- 
meters eliminates the need for electrical transmission means and is 
being applied in locations where explosive volatile gases are present. 


(29) Flow indicators 


Full detailed descriptions of Schutte and Koerting flow indicators 
including sectional drawings of construction features, operation prin- 
ciples, applications and characteristics of the different types are avail- 
able in a new Bulletin, 18-W. 


(30) Bentube evaporators 


A new bulletin on evaporators for distilling boiler feed make-un has 
been printed by The Griscom-Russell Company. Besides describing 
and illustrating many different types of G-R Bentube Evaporators for 
various capacities and pressures, the bulletin contains several sections 
of special interest to plant engineers and executives, including an 
explanation of the functions of evaporators, the benefits obtained by 
their use, the different types of evaporator systems, and their associa- 
tion with plant heat balance. The bulletin is profuselv illustrated with 
photographs and diagrams of the various tvpes of G-R Bentube Evano- 
rators and their details of design, including the patented scale- 
shedding Bentube heat transfer elements, and also many heat flow 
diagrams of plants equipped with evaporator systems. 


(31) Floor maintenance folder 


“It’s easy to Repair Rough, Rutted Floors” is the title of a new floor 
maintenance folder published by the Stonhard Company. This pam- 
phlet will prove extremely interesting to all petrolenm plant owners, 
managers and engineers, for it deals extensively with floor patches 
and overlays that are lastingly resistant to oils, greases, and acids. 
It describes how floors subjected to such eenditions are quickly and 
permanently renaired or overlayed by unskilled labor. 


(32) Unibolt catalog 


Among the new items featured in Thornhill-Craver Comnany’s new 
catalog, which has just come from the press, is the Unibolt welding 
neck coupling for nse on high pressure steam lines to prevent thread 
leaks, an adjustable wing valve or choke with micrometer adjust- 
ments for precise flow control, and the Tnibolt “X” tvne flow hean. 
The latter is an innovation in nositive flaw heans in that its oriSce 
sizes are gauged in increments of 10 ner cent of well flow. Flow charts 
are carried in the eata'ne to enable the orerator to correlate between 
ordinary fractionally drilled beans and “X” type beans. 
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TRE Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 





INSTALLMENT No. 107 


VALUABLE and regular feature of The Petroleum Engineer, the Continuous Tables, now in their eighth year of 

publication, were designed to save time and effort for the technician and the practical field or plant worker. 
‘Lhe tables have proved one of the most popular and helpful departments of The Petroleum Engineer. Data are pre- 
sentcd in the simplest form available with many types of information included that are best presented by curves or 
nomographs when three or more variables must be consid2red simultaneously. 

The Continuous Tables have developed as a result of suggestions for new tables, direct contributions, and 
improvements to existing tables by members of the petroleum and related industries, including manufacturing con- 
cerns, who are continually searching for practical information reduced by computation to tabular form readily appli- 
cable to the problems daily confronting them that might o-herwise necessitate a more or less tedious calculation. These 
contributions and suggestions from the industry have resulted in a valuable exchange of information and data con- 
tributing to the progress of the industry as a whole. 

This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, 
issue; 13-24, inclusive, in the June, 1939, issue; 25-36, inc'usive, in the June, 1940, issue; 37-48, inclusive, in the June, 
1941, issue; 48-60, inclusive, in the June, 1942, issue; 61-72, inclusive, in the June, 1943, issue; 73-79, inclusive, in the 
January, 1944, issue ; 80-82, inclusive, in the April, 1944, issue; 83-85, inclusive, in the July, 1944, issue; 86-88, inclu- 
sive, in the October, 1944, issue; 89-91, inclusive, in the January, 1945, issue; 92-94, inclusive, in the April, 1945, 
issue; 95-97, inclusive, in the July, 1945, issue; 98-100, in usive in the October, 1945, issue; 101-103, inclusive, in 
the January, 1946, issue, and 104-106, inclusive, in the Ap-il, 1946, issue. 


INDEX TO TABLES 


Index No. Page Issue 
Plunger and rod size selection charts for deep wells (sheet 4) P 514.5 277 May 
Plunger and rod size selection charts for deep wells (sheet 5) P 514.5 279 May 
Hydrocarbon thermodynamics (sheet 1) P 721.01 281 May 
Hydrocarbon thermodynamics (sheet 2) P 721.01 283 May 
Hydrocarbon thermodynamics (sheet 3) P 721.01 285 May 
Hydrocarbon thermodynamics (sheet 4) P 721.01 287 May 
Hydrocarbon thermodynamics (sheet 5) P 721.01 289 May 


INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 


Babcock & Wilcox Tube Co. (sheet 5) 290 May P 721.01 
Electro Metallurgical Co. (sheet 1) 282 May P 721.01 
Haynes Stellite Company (sheet 4) 238 May P 721.01 
Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 4) 278 May P 514.5 
Nash Engineering Company (sheet 2) 234 May P 721.01 
Toledo Pipe Threading Machine Co. (sheet 3) 286 May P 721.01 
Visco Products Co., Inc. (sheet 5) 280 May P 514.5 




















THE PETROLEUM ENGINEER, May, 1.946 








ONLY G-R BUILDS 

THIS WIDE VARIETY 

OF HEAT TRANSFER 
APPARATUS 


i rs 















” to other 
atmospheric condensers and coolers ~ 


Their greater compactness ... sturdiness ... ease of installation ... low 
maintenance expense ... high salvage value . .. and their exclusive SCALE- 
SHEDDING feature which maintains rated heat transfer rates without requir- 
ing manual de-scaling of tubes ... these features have made G-R Bentube 
Sections by far the most widely used atmospheric condensers and coolers 
,_———— for hydrocarbon vapors and petroleum derivatives. 


ary 


m iN 











These units have replaced pipe coils, cast iron sections, straight tube sections, 
nn lh ui shell-and-tube units, and other types of heat transfer apparatus in installation 
after installation; and today, more than 10,000 Bentube Sections are in service. 


For complete description.of these units, write for our Bulletin 1601. 


THE GRISCOM-RUSSELL CO. 
285 Madison Ave., New York 17, N. Y. 


GRISCOM-RUSSELL 
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PLUNGER AND ROD SIZE SELECTION CHARTS FOR DEEP WELLS 





ROD STRESS IN 1000 LB/ SQ.IN. 
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For Absolute Uniformity... 





PAW ALN 9D 


LAY-SET 


WIRE ROPE 





ID YOU KNOW that the preforming process stepped up wire rope quality 

all along the line? To make preformed rope the manufacturer has to 
hold to close tolerances, exercise precise controls. That fine precision has 
made all wire rope, preformed or non-preformed, better than it was prior to 
the advent of preforming. Hazard has had long experience in these exacting 
methods. That is why Hazard Lay-Ser Preformed, as well as Hazard 
non-preformed ropes, is uniform—reel after reel. Buy Hazard, and you 
get uniform quality—now and always. Buy Hazard Lay-Ser 
Preformed Wire Rope made of Improved Plow Steel. 


co Distributors in all stratevic pots 
: : 


é Wilkes-Barre, Pa., Chicago, Pittsburgh, Houston, Wichita, San Francisco, Denver, Los Angeles, Bridgeport, Conn. alt 


HAZARD WIRE ROPE DIVISION 
AMERICAN CHAIN & CABLE 


TRADE WW = 


MARK In Business for Your Safety 
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HYDROCARBON THERMODYNAMICS 
FUNDAMENTAL CONCEPTS OF THERMODYNAMICS 





FIRST LAW - CONSERVATION OF ENERGY 


SPECIFIC HEATS 





AE * Q-W; AE = CHANGE IN INTERNAL 
ENERGY OF SYSTEM 
Q* HEAT ABSORBED BY SYSTEM 
W* WORK DONE BY SYSTEM = 
JSPdV FOR BATCH PROCESS 
SVdP For FLOW Process 
H=E+*PV; DEFINITION OF ENTHALPY 


MH* AE+A(Pv); A(PV) =/Pav-/VdP= rLow worn 


cp*(3¥), Cv=(3%), 
eG) Bi * BR 
(Can 
(*Yr)+ 


Cp-Cy = -T 





SECOND LAW ~- DEGRADATION OF ENERGY 


ENTROPY es "7 ent 
. - Gp < ca > 
Sy" F (sr 4 yi oe 


JOULE-THOMSON COEFFICIENT 


ns (31) = T@Yar)p - V 


cre (Be A 






































PREE ENERGY) 


THIRD LAW - ABSOLUTE ENTROPY CARNOT fotet, 
S=0 at O°K. FOR CRYSTALLINE a” a Bs POWER: $2 REFRIG : ‘Ys Boh 
"ls - FuSiO aS) is fw Ss 
a Q, Q; 
THERMODYNAMIC er 
F uw 
S | MATHEMATICA 2 Z| DIFFERENTIAL EQUATIONS 
T AL a< 
ne = ates 2¢ BASIC TRANSFORMED 
RESIDUAL WoRK A=F-PV 
& V,T | dA=-PdV-SdT 
Went ey] | AE-TS 
FREE ENERGY F=A+PV - : 
(a1n8s F F=H-TS P, T| dF=tVdP-SdT 








ENTHALPY |H 
H=E+PV 











inTeRnaL |p |E*A*TS |y +| ge:-paveTas|dé=C,dT+[T(S2)-P]av 
enercy |°|eE=H-pv | Catel (st ' 
H=AtTS+PV 


H=F+TS |PT|dH:+vdP+Tds: at=CpaT [V-1(84) JaP 

















GENERALIZED THERMODYNAMIC EQUATIONS 


This series of tables is 
based on the series of articles 
on “Hydrocarbon Thermody- 
namics” by Wayne C. Edmis- 
ter as published in the March, 
April, and May, 1946, issues 
of The Petroleum Engineer. 


Table 1 (above) summa- 
rizes the fundamental con- 
cepts of thermodynamics. It 
is expanded in Part 1 on page 
79 of the March, 1946, issue 
of The Petroleum Engineer. 
Also, in W. C. Edmister’s ar- 
ticle in the Journal of Chem- 


istry, Vol. 22, page 13. 


Table 2 (center) summa- 
rizes and defines the laws of 
thermodynamics as applied 
tc hydrocarbon fluids. Expla- 
nat:on and references are the 
same as for Table 1. 

Table 3 (below) presents 
the equat‘ons that are used in 
computing enthalpies, entro- 
pies, and fugacities for hy- 
drocarbons and their mix- 
tures. 


REFERENCES 


Edmister, W. C., The Petroleum 





REDUCED EQUATION OF STATE 
a ae a. 
te ? wc P, 


SPECIFIC HEATS 





R 
‘e-/ (See 
B-% (BF). 
ers [as 1% (3) ) 
PRY TAP r/T,. 


PUGACITY 


= tae a A SL 











ENTHALPY 


dH = CpdT-P.x,[%, -T,(22%), aR 


Abs [[-7 GE len 


ENTROPY 
Cc ao, 
ds:Ce aT-B Rap+ Bee(Se r 
S =CpfaT - cuca” 


ass? Gee an 


Engineer, March, 1946, page 79. 

Edmister, W. C., Ind. & Engr. 
Chem., 28, 1112 (1936); 30, 352 
(1938); and 32, 373 (1940). 

‘““Thermodynamic Properties of 
Methane.”’ 

“‘Thermodynamic Properties of Hy 
drocarbons,’’ and ‘Specific Heat 
Ratios for Hydrocarbons.’’ 
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RESISTS HOT GASES 





Stainless steel unit operates at 1000° F. 


Corrosive gases carrying pulverized catalyst 
rush through this huge expansion joint at more 
than 1000° Fahrenheit. For this severe service, 
design engineers looked for a metal that was 
strong and tough and had good resistance to 
heat, wear, and corrosion. They chose stainless 
steel. For stainless steel has a unique combina- 
tion of properties which make it the one best 
metal for thousands of industrial and consumer 
uses, ranging all the way from food and chem- 
ical-processing equipment to streamlined trains 

id store fronts. 

if you would like to keep informed of 
the newer uses of stainless and other alloy 
steels, ask to receive the monthly publication 


ELECTROMET REVIEW. Or, if you need advice on 
their production, properties, or fabrication, 
write our Technical Service Department. While 
we do not make steel—but manufacture the 
ferro-alloys used in its production—we have, 
through years of research and engineering, ac- 
quired a fund of information on the production, 
properties, and uses of alloy steels and irons. 


ELECTRO METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 
UCC) 

30 East 42nd Street, New York 17, N. Y. 


in Canada: Electro Metallurgical Company 
of Canada, Limited, Welland, Ontario 


Beaurirut Frourine Srrone fous 





BEST COMBINATION OF THESE QUALITIES 
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~ HYDROCARBON THERMODYNAMICS 
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VAPOR PRESSURES AND FUGACITIES, LB. PER SQ. 





Pewee reentry 


2 


This series of tables is based on the articles on “Hy- 
drocarbon Thermodynamics,” by Wayne C. Edmister, 
as published in the March, April, and May, 1946, is- 
sues of The Petroleum Engineer. 

Fig. 1 (above) is a vapor pressure nomograph, using 
the Cox scales, with fugacities shown for purpose of 
comparison. The vapor pressure of the various hydro- 
carbons at various temperature can be determined on 
the left-hand scale by drawing a straight line or lay- 
ing a straight-edge, through the temperature on the 
right-hand scale and the point on the diagonal “vapor 
pressures” line that corresponds to the hydrocarbon 
under consideration. 






TEMPERATURE °F. 
3 
1 





= 


Example: What is the vapor pressure of n-butane at 
100° F.? 

Solution: A straight line from 100° F. on the right- 
hand scale through the n-butane point on the diagonal 
“vapor pressures” line intersects the left-hand scale at 
52 lbs. per sq. in. abs., the vapor pressure of n-butane 
at that temperature. This would be equal to 37.6 lbs. 
per sq. in. gage pressure where the atmospheric pres- 
sure was 14.4 lbs. per sq. in. 


REFERENCE , 
Gamson, B. W., Watson, K. M., et al, National Petroleum 


News, May 3, June _7, July 5, August 2, and September 6, 1944, 
“‘Vapor Pressures, Critical Properties, etc.’’ 
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This Simple Compressor Meets the Complex Needs 
of a Changing Petroleum Industry - 


93 the Yash! 


Here is a compressor presenting advantages found in no other _ PBI 
device. Nash Compressors have only one moving part, rotat- 





ing without metallic contact with the pump casing. No inter- = One moving part. = 

| nal lubrication is required. Yet they produce 75 lbs. pressure = No internal wearing parts. = 
| ees ‘ ee capacities to 6 million cu. ft. per day in = No valves, pistons, or sliding = 
There are no valves, gears, pistons, sliding vanes, or other = vanes. = 
complicated wearing parts in a Nash. Compression is secured = No internal lubrication. = 

by an entirely different principle of operation. Because of this, Low maintenance. 2 

gas pumping problems difficult with ordinary pumps are often = = 
easily handled by the Nash. For example, Nash Pumps are = Slugsofliquidenteringpump = 
standard equipment in the Synthetic Rubber Industry, where = dono ham. = 

_ y h ave met the needs of new and difficult processes. = Non-pulsating pressure. 2 

ash Compressors are compact and save space. They run = = 

without vibration, and compression is without pulsation. They = Saves floor space. = 
maintain original performance over long periods. Service is = 75 pounds in a single stage. = 
assured by a nationwide net-work of Engineering Service = = 
offices. Instructive bulletin shows how they operate. Write for it. TMM 


ENGINEERING COMPANY 
272 WILSON, SO. NORWALK, CONN. 


NAS 
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This series of tables is based on 
the articles on “Hydrocarbon 
Thermodynamics,” by Wayne C. 
Edmister, as published in the 
March, April, and May, 1946, is- 
sues of The Petroleum Engineer. 


Fig. 2 (left) is a pressure-tem- 
perature diagram of a pure 
component and a mixture of 
hydrocarbons illustrating the 
pseudocritical concept and retro- 
grade phenomena. Note that the 
pressure vs. temperature plot for 
the mixture consists of two lines 
that join at the critical point. Ref- 
erence: Kay, W. B., Ind. & Eng. 
Chem. Vol. 28, p. 1014 (1936), 
“Density of Hydrocarbon Gases 
and Vapors.” 


Fig. 3 (lower left) is a phase 
diagram of naphtha-kerosine plot- 
ted on log-log graph paper. Ref- 
erence: Katz, D. L., and Brown, 
G. G., Ind. & Eng. Chem. Vol 29, 
p. 1408 (1937), “Vapor Pressure 
and Vaporization of Petroleum 
Fractions.” 


Fig. 4 (lower right) is a phase 
diagram of naphtha-kerosine plot- 
ted as an alignment chart. 
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Sure he’s smiling—the right pipe tools mean satisfac- 
tion all around! 


Contractors and mechanics today can count on 
“smooth going” from start to finish—with easy- 
threading TOLEDO Pipe Tools on the job. These 
accurate, dependable tools are engineered to do a 
better job and help you cut costs! Preferred by experi- 
enced hands for nearly half a century. 


i 
| 
| 


a 


In these busy days of building in residential, com- 
mercial and industrial fields... gear your pipe fitting 


3 - WAY T y Q E A 0 » * to greater efficiency. Specify TOLEDO for unbeatable 
performance! The Toledo Pipe Threading Machine 
. Setter AAll-Wagel Company, Toledo, Ohio. New York Office, No. 2 


Compactly designed—the Toledo 3- 
Way Threader is lightest, smallest 
and easiest to operate of all 3-way 
tools! No. 30 threads 34” to 34" pipe, 
wt. 4-34 lb. No. 31 threads 44” to 1” 
pipe, wt. 7 lb. Efficient...dependable. 


OED 


Ler Orne 


Rector Street Building. 
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Pv Pp 
RT vs Ta hr 


SAT. VAPORS. 


PVT DATA CORRELATION 





# FOR SAT. VAPORS FOR HYDROCARBONS 
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REDUCED PRESSURE Pee 
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REDUCED PRESSURE P, 


Fig. 5 (above) shows P-V-T data correlation fr nyarocarbons, PV/;RT method. 


Fig. 6 (below) shows P-V-T data correlation for hydrocarbons, reduced residual volume method. Reference: Edmister, W. C., The | 
Petroleum Engineer, March, 1936, p. 82. 
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Do You Need a High-Strength Alloy 


to Resist Corrosion? 


HASTELLOY A - 


HASTELLOY B 


HASTELLOY C 


HASTELLOY D 





Composition: 


nickel-molybden- 
um-iron 


nickel-molybden- 
um-iron 


nickel-molyb- 
denum-chromi- 
um-iron 


nickel and silicon 





Excellent 
Resistance 
To: 


hydrochloric and 
sulphuric acid 


boiling hydro- 
chloric acid and 
wet hydrochloric 
acid gas 


free chlorine, 
acid solutions of 
ferric and cupric 
salts, and sul- 
phuric acid 


sulphuric acid of 
all concentra- 
tions up to the 
boiling point 





Good Resist- 
ance to: 


phosphoric, ace- 
tic, formic, and 
other organic 
acids 


sulphuric acid 


hydrochloric 
and nitric acid 


phosphoric acid 





Available 
Forms: 


Write us for 
Samples and test 
them under your 

Own operating 


conditions 





ASTELLO 


TRADE-MARK 


MIGH-STRENGTH NICKEL-BASE ALLOYS FOR 





castings, forgings 
hot-rolled bars, 
strip, plate, sheet, 
rods, wire, 
welded tubing 





castings, forgings, 
hot-rolled bars, 
strip, plate sheet, 
rods, wire, welded 
tubing, cast or 
drawn welding 
rods 





castings, plate, 
sheet, welded 
tubing, cast 
welding rods 





castings, cast 
welding rods 


Test coupons of these alloys are available without 


charge upon request...in sheet and cast form. In 


requesting samples, any information you can give us 


about the corrosive media, the type of equipment, or 


other conditions of service will help us choose the proper 


alloys to send to you. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
General Office and Works [8 Kokomo, Indiana 


Chicago—Cleveland—Detroit—Houston—Los Angeles —New York—San Francisco—Tulsa 


*“Hastelloy” is a registered trade-mark of Haynes Stellite Company 


CORROSION RESISTANCE 
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This series of tables is based on the articles on Example: What is the heat capacity of 1 mol of bu- 
“Hydrocarbon Thermodynamics,” by Wayne C. Ed-_ tane at 800° K.? 
mister, as published in the March, April, and May, Explanation: 800° Kelvin = 800° — 273° = 527°C. 
1946, issues of The Petroleum Engineer. The Kelvin temperature scale is the absolute tempera- 
Fig. 7 (above) shows the molar heat capacities of ture scale for the Centigrade system of measurement. 
hydrocarbon vapors (B.t.u./°K./lb. mol.) at atmos- Solution: Follow the 800° K. vertical line from the 
pheric pressure and at various temperatures. Refer- bottom of the chart to the intersection with the diagonal 
ence: Stull, D. R., and Mayfield, F. D., Ind. & Eng. line marked “butane.” The answer will be found oppo- 
Chem. 35, 6:9 and 1:03 (1945), “Heat Capacities of _ site this intersection on the left-hand scale: Molar heat 
Mac Hydrocarbon Gases.” capacity of butane at 800° K. = 47.7 B.t.u. 




















¥ 





THE PETROLEUM ENGINEER, May, 1946 289 








in the wide range of Croloy steel alloys devel- 
oped by Babcock & Wilcox, there are types that 
make possible a close match between refinery 
tubing and the job conditions it must face. 

The kind of corrosive attack to be resisted 
may be one of several types. Its primary cause 
may be high temperatures, in which case oxida- 
tion also must be specially guarded against. It 
may have its origin in contaminents or corrosive 
agents in the crude or gases being handled. 
Conditions encountered in processing may be 
its source, with the action of catalysts setting up 
reactions which tend to corrode or carburize 
tubing. 

Among the Croloys listed in the panel and 
others in ferritic and austenitic stainless alloy 
steel types—covered by the B&W Croloy stain- 
less steels—there are materials from which the 
one best tubing may be selected for each of 
your diverse refinery needs. Data on creep 
strength, tensile strength, and physical proper- 
ties are available to complete the background 
for your decision. 

Further help is also at your disposal. Through 
long associations with many branches of the 
petroleum industry, B&W engineers are well 
qualified to recommend the grade of tubing 
you need. When you call on Croloy, call on their 
advice and assistance. 





TA-1316A 






FOR TUBING TO MATCH 
EACH CORROSIVE ATTACK 





CROLOY 1% 


CROLOY 2% 


CROLOY 3M 





Economic grade good 
creep strength prop- 
erties. Somewhat 
more corrosion resist- 
antthanthe chromium 
free steels. 


Exceptionally high 
creep strength for 
polymerization and 
high pressure crack- 
ing. Otherwise similar 
in properties and 
characteristics to 
Croloy 2. 


Somewhat better 
creep properties and 
better resistance to 
corrosion and oxida- 
tion than Croloy 2. 





CROLOY 5 


CROLOY 7 


CROLOY 9 





For operating condi- 
tions where corrosion 
resistance is primary 
requirement—pro- 
vides good creep 
strength and oxida- 
tion resistance supe- 
rior to Croloy 2. 


Intermediate steel be- 
tween Croloys 5 and 
9 for operating con- 
ditions where corro- 
sion resistance is the 
primary requirement. 
Somewhat more oxi- 
dation resistant than 
Croloy 5. 


For severe operating 
conditions where high 
corrosion and oxida- 
tion resistance are es- 
sential—suitable for 
hydrogenation proc- 
esses, 





CROLOY 18-8S 


CROLOY 18-85 CB 


CROLOY 25-20 








Practically unaffected 

by extremely corro- 
sive oils at high tem- 
peratures, Has high 
creep strength and 
high resistance to 
oxidation, 


GO 





Similar in properties 
to CROLOY 18-8S 
but stabilized. with 
columbium, making it 
adaptable for weld- 
ing or heating in car- 
bide range. 





For extreme resist- 
ance to oxidation 
and corrosion, for 
high-pressure, high- 
temperature services, 
as in hydrogenation, 
polymerization, and 
special heat-resisting 
installations. 











THE BABCOCK 
85 LIBERTY. STREET 


Water-Tube ‘Boilers, for it 

Marine Service * Water 
heaters * Economizers * Air 
Equipment * ‘Chain-Grate Stok 
fuel Burners * Refractories 
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Running Tour 





@ Emil Geppelt, Jr. and C. F. Tears, 
both of Dallas, Texas, have formed the 
Process Engineers, Inc., to serve the petro- 
leum and chemical industries. This partner- 
ship is a culmination of 20 years’ association, 
dating from the time when they were both 
connected with the Continental Oil Com- 
pany. 





Emil Geppelt, Jr. C. F. Tears 


Geppelt was associated with Continental 
from 1925-29, then was a consulting engi- 
neer until in 1938 he joined Mid-Continent 
Engineering Company, where he was presi- 
dent. Later he became vice president and 
general manager of the American Liberty 
Oil Company. During the war he was in 
charge of the design, construction, and op- 
eration of the firm’s 100-octane gasoline 
plant at Texas City, Texas. 

Tears, chemical engineer, was graduated 
from Cornell University in 1917. He has 
been engaged as a process engineer in the 
construction and operation of oil refining 
and chemical plants for 29 years and was as- 
sociated with The Celanese Corporation of 
America for the last four years in connec- 
tion with the synthetic chemical plant in 
Bishop, Texas. 

@ N. Raymond Lamb, for the last eight 
years in the geological and engineering de- 
partments of the Continental Oil Company, 
has joined the staff of the New Mexico Bu- 
reau of Mines and Mineral Resources as 
field petroleum engineer, with headquarters 
at Artesia. 

@ Brad Mills has been named executive 
vice president of the American Association 
of Oilwell Drilling Contractors, a newly 
created office. Mills has been executive sec- 
retary, which office is being discontinued. 
J. Doyle Settle has been named secretary 
of the association. 

@ Gilbert P. Moore and T. G. Brown 
have opened offices at 904 Continental Build- 
ing, Dallas, Texas, under the firm name of 
Moore and Brown, to operate as consultants 
in the management, exploration, develop- 
ment, and appraisal of oil property. 

e W. R. Wheeler, Jr., formerly in th: 
sales department of the American Iron and 
Machine Works Company, has resigned to 
accept a position as manager of the M-C-M 
Machine Works of Oklahoma City. Wheeler 
has been succeeded at the American Iron 
and Machine Works Company by Elmer E. 
Rubac, a former employe of American who 
has just been released from the Army. 

@ Woodrow Dickson has rejoined the 
Tretolite Company of California after two 
and a half years service with the Army Air 
Forces. Dickson is stationed in the Tretolite 
research laboratory at Los Angeles. Carl 
Cooper has also returned to the Tretolite 
Company after service with the Army Air 
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Forces. He has resumed his duties with the 
research division of Tretolite at Los Angeles. 
Irving Osborn is back in the field engi- 
neering department of the Tretolite Com- 
pany of California after three years in the 
U.S. Army Paratroops. Lyman Cralle has 
returned to the Tretolite Company of Cali- 
fornia manufacturing department after three 
years service with the Army Air Forces. 
@ Benjamin O’Shea has retired as chair- 
man of the board of directors of Union Car- 
bide and Carbon Corporation. He will con- 
tinue as a director and a member of the 
executive committee. The office of chairman 
of the board has been abolished with 
O’Shea’s retirement. 

At the organization meeting of the board 
of directors Fred H. Haggerson was re- 
elected president of the company, and all 
other officers were also re-elected. 
® Bowman Thomas, chief production en- 
gineer for Humble Oil and Refining Com- 
pany, delivered an address on petroleum en- 
gineering problems in the development and 
producing branches of the petroleum indus- 
try at a recent meeting of the Student Sec- 
tion of The American Institute of Mining 
and Metallurgical Engineers, University of 
Texas. 

@® Walter H. “Tex” Ritterbusch, Jr., re- 
cently discharged from the Air Corps after 
three years’ service as an aircraft engineer- 
ing officer, has joined The S. M. Jones Com- 
pany. Walter is the 
latest member of the 
field engineering staff 
organized by Jones to 
analyze wells, record 
sucker rod service, 
and confer and coop- 
erate with production 
‘engineers to improve 
pumping conditions. 
With a B. S. in pe- 
troleum production 
engineering received 
at the University of 
; p Tulsa, Walter has also 
W. H. Ritterbusch, Jr.},4q practical field ex- 
perience on seismograph crews and rousta- 
bouting for various oil companies. 

@® Ralph Wann of Canon City, Colorado, 
was elected a director of the Colorado Fuel 
and Iron Corporation, Denver, Colorado, at 
a meeting of the board of directors April 17. 
@ Paul C. White, 38, vice president and 
chief engineer of the Commonwealth Gas 
Corporation died April 8 at Arlington, Vir- 
ginia, Hospital. it was announced by the 
corporation’s New York office. 

e P. E. Loye, for several years a vice presi- 
dent and director of Reda Pump Company, 
Bartlesville, has announced his resignation, 
and his association with the recently formed 
Knowlton Engineering Company of Okla- 
homa City. 

@ Hugh R. Lamberth formerly with The 
Fluor Corporation, Ltd., in Los Angeles, and 
more recently in Mexico on special engineer- 
ing work, is entering the employ of Joseph 
\. Coy Company, Inc., Tulsa, Oklahoma, as 
a special sales engineer. 








e Harry Leyendecker, chief scout and 
statistician of Tide Water Associated Oil 
Company, has joined the executive staff of 
the oil and gas department of the City Na- 
tional Bank, Houston, Texas. Leyendecker, 
who served as a transportation official in the 
Petroleum Administration for War from 


WITH MEN IN THE INDUSTRY 


February, 1942, until October, 1945, will be 
assistant to George L. Nye, vice president 
in charge of the bank’s oil and gas depart- 
ment. 

@ Homer W. Northrup, formerly with the 
melting department of the Iron and Steel 
Foundry Division of the Crane Co. at Chi- 
cago and at its plant in Chattanooga, Ten- 
nessee, has recently joined the Chicago 
Technical Section of The International 
Nickel Company, Inc. 

@ John H. Murrell of the firm of DeGol- 
yer and MacNaughton, Dallas, Texas, spoke 
to the Student Chapter of AIME, University 
of Texas, recently on oil developments in the 
Middle East. 

J. R. Coleman, former instructor in the 

Department of Petroleum Engineering, Uni- 
versity of Texas, and now chief engineer for 
Arctic Contractors, Fairbanks, Alaska, ad- 
dressed the petroleum engineering classes 
recently on company operations in northern 
Alaska. 
@ Edward J. Dudley has been appointed 
public relations representative of the Amer- 
ican Locomotive Company at Schenectady, 
New York. Prior to entering the Army in 
1941, Dudley was a reporter for the Roches- 
ter (N. Y.) Democrat and Chronicle and had 
also worked on the staff of the Rochester 
Journal-American. 


@ Joseph E. Bludworth has been ap- 
pointed director of petroleum chemicals re- 
search and development of Celanese Cor- 
poration of America. 

Kenneth D. Bowen has been appointed 
as plant manager of Celanese Corporation of 
America’s chemical plant at Bishop, Texas. 
@ Lt. General James H. Doolittle, for- 
mer commander-in-chief of the 8th Air 
Force and noted aviation expert, and Dr. 
Jerome C. Hunsaker, head of the depart- 
ment of mechanical and aeronautical engi- 
neering, Massachusetts Institute of Tech- 
nology, were elected to the board of direct- 
ors of the Shell Union Oil Corporation, at 
the annual meeting of stockholders at the 
firm’s offices in the RCA Building, New 
York City. At the same meeting, the other 
members of the board were re-elected for 
the ensuing year. 





Lt. Gen. J. H. Doolittle Dr. J. C. Hunsaker 


With the exception of the war years, Doo- 
little has been connected with Shell since 
1930, when he became manager of the avia- 
tion department of Shell Oil Company, Inc. 
He held this post until called to active serv- 
ice in 1940. Upon his return to civilian life, 
on January 5, 1946, he became vice president 
of Shell Union Oil Corporation. 

Dr. Hunsaker has been head of the de- 
partment of mechanical and aeronautical en- 
gineering, Massachusetts Institute of Tech- 
nology, since 1933, and for five years prior to 
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WHEN YOU 
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The Best” 


CONTROLLED 
PRESSURE 
EXPANSION 
SWAB 


Because of the exclusive 
controlled expansion fea- 
ture of the “Double E” 
Swab, you are assured of 
full fluid recovery with 
minimum wear of cups. 
You do have the ultimate 
advantage when you can 
control the pressure of 
the cups against the wall 
while swabbing. With no 
load lost and minimum 
wear you have the best. 


The “Double E” Cups 
best show their worth 
when swabbing abrasive 
tubing or casing walls— 
and they really lift sale 
water. 


Truly the “Double E” 
Swabs do not cost—they 
earn, 


pOUBLE E Produ 


EQUIPMENT 
ENGINEERS 


Dee RPORAT EOD 


2039 AMELIA STREET 
DALLAS 9, TEXAS 





that time,-was vice president of tne Good- 
year-Zeppelin Corporation. From 1926-1928, 
he was assistant vice president of the Bell 
Telephone La oraiories. 


@ W. C. Lane has been appointed assistant 
manager of Standard of California’s foreign 
trade department. He has served as presi- 
dent of the Califern'a Commer-ial Comnany, 
a Standard subsidiary. 
from 1941 to 1LY4. 
and since his dis 
charge from the Navy 
last December. Dur 
ing the war Lane rost 
to the rank of lieuten 
ant commander, an. 4 
at the time of his dis 
charge was stationec 
in London. He joinee | 
Standard’s staff in 4 
Seattle in 1926. lh 
i937 he was made as- 
sistant to the manager 
of the New York office, 
a position he held until the formation of the 
Ca‘ifornia Commercial Company in 1940, 
when he became a vice president of the new 
company. He was elected president of that 
company in 1941. 

© Colonel James E. McNary, specialist 
of Standard Oil Company (New Jersey) re- 
ceived the Exceptional Civilian Service 
Award from the Army Service Forces as a 
special advisor to the Quartermaster Gen- 
eral for his work in introducing and develop- 
ing the first portable pipe lines in the North 
African campaign, special heavy drums for 
handling gasoline in exposed areas, and for 
developing a field fueling device that was 
used fer nlanes. tanks and combat ve"icles. 
@ Harold O. Laffitte of Roselle Park, New 
Jersey, an engineering supervisor in the 
Esso tanker fleet, won an award for excep- 
tional service in expediting the unloading of 
tankers in invasion ports. 

@ James H. Withers has been appointed 
district manager in charge of the San Fran- 
cisco and Los Angeles ofces of Tube Turns, 
Inc. He will divide his time equally between 
the San Francisco office, at 2611-12 Russ 
Building, and the Los Angeles office, at 1625 
South Hill Street. 

@ S. M. (Skid) Spears, Jr., has been pro- 
moted to assistant aistrict manager of the 
New York office of Tube Turns, Inc. 


@ Robert B. Curran, manager of the Car- 
ter’s Northwest Division, has been named a 
director of the company. One of the youngest 
Carter employes in a major executive post, 
Curran, 37, has made a rapid rise in the oil 
industry, and his election to the board of di- 
rectors is a tribute to his ability and past 
achievements. 


@ D. A. Sutch has been appointed general 
superintendent of Wickwire Spencer Steel’s 
Clinton plant. Sutch, who has been works 
manager of the Wickwire Spencer Aviation 
Corporation, Newark, New Jersey, subsid- 
iary of The Colorado Fuel and Iron Corpora- 
tion, succeeds G. G. Lloyd, who was re- 
cently transferred to the Buffalo plant as 
general superintendent. 


e@ W. C. Stevenson, former!y manager of 
the Oleum Refinery, has been appointed 
assistant to the executive vice president in 
charge of industrial relations of Union Oil 
Company of California. Stevenson assumes 
the position held by H. B. Dean, recently 
retired from the company. George Hem- 
men has been appointed manager of the 
Oleum Refinery. 

After completing 28 years’ service with 
Union Oil Company of California, S. H. 
Grinnell, superintendent of service and 
maintenance, has left the company lo accept 
a position as manager of operations for Pa- 


w. C. 


Lane 
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cific Airmotive Corporation. H. E. Giles as- 
sumes the position -tormerly held by Grinnell. 
@ Earl B. Nob‘e, manager of exploration 
of the Union Oit Company, was elected 
president of the American Association of 
Petrvleum Geologists at the annual meeting. 
Noble succeeds Monroe G&G. Cacney as 
president. Serving with Noble as olficers of 
the association will be David P. Olcott of 
Humble Oil and Refining Company, newly 
elected vice president, and Edward A. 
Koester of Darby Petroleum Corporation, 
as secretary-treasurer. 
@ Dan K. Heiple has rejoined R. G. Le- 
Tourneau, Inc., Peoria, Illinois, as a field 
engineer in the installation department. 
Since early in 1912 he served as officer in 
charge of service and maintenance of air- 
craft with the United States Navy. 
© Claude A. Gates, New York City, man- 
ager of Zone 1, was appointed vice president 
of the Wheelco Instrument Company; C. H. 
Joy, Cleveland, manager of Zone 2 and at 
present a director was appointed vice presi- 
dent; R. A. Schoenfeld, Chicago, manager 
of Zone 3 and at present a vice president 
was named a director of the company, and 
Chas. L. Saunders, vice president was ap- 
pointed to the office of executive vice presi- 
dent. Saunders has his headquarters in the 
main office and p.ant at 847 West Harrison 
Street, Chicago. 
© Bruce H. Beesley has been named sales 
and service engineer for the Eastman Oil 
Well Survey Company in the northern and 
eastern Texas area. Beesley held a similar 
position in the Oklahoma area prior to enter- 
ing the Army. His headquarters will be in 
Dallas. 
© Daniel J. Killfoile, recently released 
from the signal corps in which he served 
for three years, is now on the sa'es staff of 
Alloy Steel Products Company, Linden, New 
Jersey. 
@ Jack S. Smith, manager of the cement- 
ing department of International Cementers, 
Inc., made an extended tour of various oil 
producing areas of South America. Plans 
included stays in Mara-aibo, Eastern Vene- 
zuela; Baranquilla, Cucuta, and Bogota, 
Colombia; and via the Canal Zone to Mex- 
ico, he returned early in May. 
© Dr. J. Mitchel Fain, lately a colonel 
with the Army Air Forces, has rejoined 
the staff of Foster D. Snell, Inc., con- 
sulting chemists and engineers, Brooklyn, 
New York, as account executive in charge 
of technical development for a group of 
manufacturers of chemical specialties. 
@ Cornell E. Jones, formerly a major in 
the army corps of engineers, has been named 
sales develonment manacer of the Caterpil- 
lar Tractor Company, Peoria, Illinois. Jones 
is well known in the 
heavy machinery and 
contractors’ industry, 
having served with 
county and state high- 
way departments, the 
J. D. Adams Com- 
pany, and Interna- 
tional Harvester Com- 
pany both in domestic 
and foreign opera- 
tions. Jones takes over 
the duties of Ken- 
7 neth F. Park, re- 
_— cently named to the 
newly created post of 
engineering consultant on all matters per- 
taining to the earthmoving field. 
© William P. Loyzelle has been ap- 
pointed as traffic manager for all divisions 
except the Railway Steel Spring Division 
of American Locomotive Company. Loyzelle’s 
headquarters will be in Schenectady, New 














York. The appointment became effective 
IL upon the retirement on February | of W. J. 
_ Hall, traffic manager, who had been asso- 
ion ciated with Alco since June 1, 1911. Ben- g 
ied jamin Davis will continue as traffic man- 
of ager of the Railway Steel Spring Division 
ng. with headquarters in New York City. 
“f @ Stephen C. May has joined The Pacific 
ot Manufacturing Corporation, Cleveland, 
nly Ohio, as vice president and general sales 
A. manager. He was employed as gencral sales 
o- manager of the Darling Valve and Manufac- 
4 turing Company from 1940 to 1944 at which 
™ time he became vice president and general 


sales manager. During 1939 he was affiliated > -- . a 
eld with G. S. Blakeslee and Company, Inc., aroun y | OF aso ine ires 
mt. Cicero, Illinois. During the 12 year period 
- from 1927 to 1939 he was affiliated with The 
lron Fireman Manufacturing Company, 


~ | Sect Use Pyrene Playpipe and Foam! 


e F. A. Leovy vice chairman of Gulf Oil 
Corporation, retired May 1 after 42 years’ 
service with the Gulf companies. When 
. Leovy began his activities with Gulf at Beau- 
PSI- mont, Texas, in 1904 











pee the company was a 
ent small producing, re- 
ind fining, and transporta- 
«4 tion concern in Texas 
. and Oklahoma. 
: 4 Leovy’s list of titles 
—_ with Gulf Oil Corpo- 
ration and its subsid- 
les iaries include: Vice 
Oil chairman of the board, 
ind a director and a mem- 
lar ber of the executive 
'er- committee, finance 
in committee and annu- 
ity committee of the F. A. Leovy 
sed Gulf Oil Corporation, a director and chair- 
ved man of the board of Gulf Refining Company, 
of and a director and president of Mexican 
ew Gulf Oil Company, Western Gulf Oil Com- 
pany, Venezuela Gulf Oil Company, Gulf 
nt- Exploration Company, Gulf Research and 
ors, Development Company, American Interna- 
oil tional Fuel and Petroleum Company, Carib- 
ans bean Gulf Oil Company Colombian Gulf 
ne- Oil Company, Darien Gulf Oil Company, 
ota, and Magdalena Gulf Oil Company. 


e A. E. (Bud) Harris, Jr., former flight 
engineer, recently released from U. S. Air 
nel Force, has joined Oil Base Incorporated as 


ned representative and consultant. PY a E N t od LAY P i Pp E A N D 
“| e W. S. (Bill) Everett, former lieutenant 
me | Smut omen? | FOAM FOR LARGER SPILL FIRES 


gineer of Enterprise Engine and Foundry 
Company. 








, in . 
© Giles A. istis tin be ennai Pyrene Foam kills large oil and gasoline fires quickly because it was 
ned ceiletains dindeias a lees . ‘eee specifically designed and developed for these difficult fires. Pyrene Foam 
pil- a gineer of the Rocky 
nes Mountain Division, of Core Laboratories, used with the Playpipe puts flames and heat down fast. The smothering 
the Inc. Parks will make his headquarters in action of the foam kills the fire. It’s easy to use. Plain hydrant water — 
and either Casper, Wyoming, or Denver, Colo- fresh or salt — and foam mixed at the nozzle of the Playpipe is a one-man 
try, rado. | ; — operation. The extinguishing action is fast and adjacent fires may be put 
‘ith William E. Stiles has been appointed out with plain water with the simple action of shutting off foam supply. 
igh- division engineer of the North and West 
the Texas, Oklahoma, and Kansas Divisions, of 
>m- Core Laboratories, Inc., with headquarters PYRENE FOAM SYSTEMS FOR TANK FIRES 
na- in Dallas, Texas. 
i e ' H. Cubbie Roane has been named as- For larger fires, foam makers in a variety of __ lines through an inductor. Pyrene Foam is 
sistant district manager of the Atlanta office ont A dt ' if Susaiant i anteatatind atieenel 
on. i is tn Oe ts 6 ees os Pp are engineered to meet specific produced at Foam maker installed at base o 
wer ete maleming of I path tae Sean Cai: hazards. Pyrene Proportioning Tanks feed Foam riser. Write for AIR FOAM, a booklet’ 
en- vem, andl for toe toot 12 years bes been Foam Compound into high pressure water describing Pyrene Playpipes and Systems. 
“a with the Gulf Oil Corporation. 
t of @ Lieutenant Commander Robert J. ve s 
: Bradley has joined DeGolyer and Mac- \ ia \ 
oe Nanghize, Dally Teaan Cell recy hc Jyrene dlanufacturing Compan) 
ap- has been on duty in the Secretary of Navy’s - > 
wal office in Washington. Prior to his war serv- hs NEWARK 8 NEW JERSEY t 
don ice, Bradley was an economist with Cali- 
le’s fornia Standard and affiliates, serving in San : . 
“see Francisco, California, and the Middle East. Affiliated with the C-O-Two Fire Equipment Co. 
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Natural Gasoline Association of America re-elects officcrs 


At the recent Silver Anniversary meeting of the Natural Gasoline Association of America all incumbent officers were re-elected for 1946. Left to 





right: W. F. Lowe, secretary-treasurer; C. R. Wiliams, vice president; P. M. Raigorodsky, vice president; J. H. Dunn, president; J. B. Atkins, 


vice president, and R. D. Gibbs. vice president. 





Marion’s new name 


Announcement is made by M, E. Mont- 
rose, president, of the change in name from 
the Marion Steam Shovel Company to 
Marion Power Shovel Company after stock- 
holder approval at the annual meeting held 
in Marion, Ohio, recently. All directors were 
reelected. 

This change in name, the first since the 
company was founded more than 60 years 
ago, was desirable because the larger por- 
tion of production during the last 15 years 
has been diesel, gasoline, and electric-pow- 
ered machines and the new name more truly 
identifies the company with its products, 
the announcement said. 


Wimmer resigns 


The resignation of A. C. Wimmer, treas- 
urer of Oii Well Supply Company, United 
States Steel subsidiary, after 30 years’ asso- 
ciation with the company, was announced at 
Dallas, Texas, by Fred F. Murray, president. 
Wimmer was succeeded by G. F. Goetzinger, 
assistant treasurer, effective May 1. 

Wimmer joined the “Oilwell” organization 
in 1916 and his association with the com- 
pany has been interrupted only by his active 
service with the 358th Infantry, 90:h Division 
in World War I. 

Goetzinger has been with “Oilwell” 32 
years, having begun as a stenographer in 
the Pittsburgh office in 1914. He became a 


credit clerk in a short time and has been 
continuously associated with credit responsi- 
bilities except for two years after his return 
from World War I, when he was secretary 
to Louis Brown, then president of the com- 
pany. He served as credit manager in the 
eastern division for 12 years and since April, 
1944, has been at the company’s headquar- 
ters office in Dallas as assistant treasurer and 
general credit manager. 


New Manhattan distributor 


Appointment of The Republic Supply 
Company of California as distributor of 
Manhattan industrial rubber products, has 
been announced by Raybestos-Manhattan, 
Inc., Manhattan Rubber Division, Passaic. 
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ENGINEERS ARE 
HARD TO SATISFY... 
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actly what is happenine—engineers are checking 
the facts and JENSENS are pumping for profit! 

If you haven't the complete story—write TO- 
DAY for blue prints and specifications. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U.S. A 


Export Office: 50 CHURCH STREET, NEW YORK CITY 


... And that’s the 
way we like ’em. 
We wouldn’t 
want you to rec- 
ommend to the 
boss that he buy 
JENSENS unless 
you thought they 
were best—con- 
sidering initial 
cost, operating 
cost, deprecia- 
tion, design and 
choice of materi- 


But that is ex- 
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BLACK on 
for 


BETTER SIGHT 


WYTEFACE “‘A” Steel Tapes 
have raised black graduations on 
a crack-proof white surface. Easy to 
read in any light, from any angle. Faster 
measurements with fewer errors. Designed 
for hard service. White background is 
protected by raised steel markings and 
als. tims. Resists abrasion from rails, pipe, 
rocks, concrete. Protected against rust. See 
your supply house. Write for catalog. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK + HOBOKEN, N. J. 
CHICAGO © DETROIT « ST. LOUIS 
SAN FRANCISCO « LOS ANGELES » MONTREAL 


WYTEFACE “A” 


STEEL GAUGING TAPES 









Kee 


Drafting 
Reproauction 
Surveying Equipment 
and Materials. 
Slide Rules 
Measuring Tapes 
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LAUGH wity BARNEY 





A Negro defendant in Corporation Court 
at Dallas, Texas, told Judge Joe Hill he felt 
that the two charges against him, fighting 
and disturbing the peace, were unfounded. 

“In the first place, Judge,” he explained. 
“There wasn’t no fight. My girl friend was 
beating me up. And Judge, this was down at 
Elm and Central on Saturday night. There 
wasn’t no peace to be disturbed.” 

iv 2 

A kiss is a peculiar proposition of no use 
to one, yet absolute bliss to two. The small 
boy gets it for nothing, the young man has 
to steal it and the old man has to buy it. The 
baby’s right, the lover’s privilege, the hypo- 
crite’s mask. To a young girl, faith; to a 
married woman, hope, and to an old maid, 
charity. 

v v 7 

A bathing beauty is a girl who has a won- 

derful profile all the way down. 
i 7 5 A 

A construction foreman working for a 
large building company had the record of 
doing jobs twice as fast as anyone else, and 
also of being a crank. One day he noticed a 
fellow running a wheelbarrow and thought 
he wasn’t going fast enough. Curtly he told 
the man to snap it up and go faster. The 


workman answered: “Aw, what’s the hurry? ° 


Rome wasn’t built in a day.” 
The foreman’s reply was heated: “No, but 
I wasn’t foreman on that job, either!” 
Y v 7 
Doctor: You've got acute appendicitis. 
Model: Cut that stuff. I came here to be 
examined, not admired.” 
7 7 A 
I want a husband like an ostrich . . . they 
can see very little and can digest anything. 
q v v 


“T want you to have a good time at the 
party, Marion, dear, but I want you to be a 
good girl.” “Make up your mind, mother,” 
said Marion. 

‘ve 

‘All right now, rookie, what is maneuver ?” 
“That’s what you put on grass, sir, to make 
it grow.” : 

7 i - 
It’s tough to find 
For love or money, 
A joke that’s clean 
And also funny. 
5 A A A 


The automobile motor pounded and sud- 
denly wheezed to a stop on a lonely road. 

“T wonder,” mused the sailor, “what that 
knock is?” 

“Maybe,” suggested his blonde companion, 
“it’s opportunity!” 

7 i i 

A meddling old woman accused one of 
the contractor’s workmen of having reverted 
to drink because “with her own eyes,” she 
had seen his wheelbarrow standing outside 
the tavern. 

The accused man made no verbal defense, 
but that evening he placed his wheelbarrow 
outside her door and left it there all night. 

yr? 

“Was the baby sent down from heaven, 
Mama?” 

“Yes, dear.” 

“They like to have it nice and quiet up 
there, don’t they?” 

,r¢f 
A modest girl never pursues a man. 
Nor does a mousetrap pursue a mouse. 
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Girl Friend: Vm getting so thin you can 
count my ribs.” 
Boy Friend: Gee! Thanks! 
v 7 v 
\{n American soldier stationed in Japan 
wrote the following letter to Washington: 
“I’ve been thinking about the present system 


-for demobilizing Army men. It seems to me 


the best way this could be handled would 
be to discharge all soldiers alphabetically.” 


(Signed) 
PFC. JAMES M. ADAMS. 
7 v v 


\ man visiting a household for the first 
time found that the chief occupant of the 
home was a very wild little boy. 

This little lad spent most of his time driv- 
ing nails into all the expensive furniture. 

The bewildered guest eyed the youngster, 
then he turned to his host, “I beg your par- 
don, Jim,” he exclaimed, “don’t you find it 
rather expensive to let your little boy do 
that?” 

“Not at all,” replied the father. “T get the 
nails wholesale.” 

5 5 5 A 

They hired a male swimming star to ap- 
pear opposite Esther Williams in a big 
splashy Hollywood picture. He beat a hasty 
crawl to Hollywood and the first day on the 
set, he was told by the director to climb to 
the 35-foot board and dive into the pool for a 
special shot. 


Up the ladder to the board skittered the 
young natator. Suddenly he was heard to 
yell: “Hey! I can’t dive—there’s no water in 
the pool!” 

The director turned bored eyes up to the 
figure high on the board. “How do you like 
that?” he sneered contemptuously to his 
stooges. “Five minutes on the set and he 
gets temperamental!” 

va? 

A lawyer was walking down Broadway 
the other day when he ran into an old friend, 
whom he’d recently given some simple legal 
advice, and whom he'd presented with a 
pretty big bill. 

“Nice day, isn’t it?” cried the friend, and 
then added hastily: “Remember, I’m not 
asking you; I’m telling you.” 

7 7 7 

“Herbert,” said the young lady, “you 
shouldn’t kiss me with all this crowd stand- 
ing around.” 


“T didn’t kiss you,” replied Herbert, “and 
if I catch that guy, I'll teach him a thing or 
two!” 

“Don’t bother,” she sighed, “you couldn’t 
teach him anything.” 

bf 7 5 

Two great big rough pianomovers rang 
Merton Mildewed’s doorbell. “Hey, bud, you 
order a pianner from the Tinwhistle Piano 
Company?” one of them rasped. 

Merton shook his head. “Not a piano,” he 
said nervously, “I ordered a flute.” 

The piano mover looked menacingly at a 
piece of paper. “It says here it was a 
pianner—bud.” 

Merton studied the sweating huskies 
steadily. 

“Very well,” he stuttered, “bring it in. 
But if your company makes any more mis- 


takes like that, I'll have to deal somewhere 
eke.” 








‘mp HERE’S 


A Can Unique 


That Gives Your Boiler 


The “Can-Do” 





“The Entirely Different Boiler and 
Engine Treatment” 


It's not the can that counts, but 
what's inside it. Put the contents 
in the can of 


SAND-BANUM 


into your boiler, and you'll get 
increased efficiency, lessened 
fuel costs, fewer and shorter shut- 
downs. Your boiler performance 
will coincide with rated capacity, 
and deliver more power longer 
and cheaper. 


Sand-Banum automatically and 
safely removes scale and corro- 
sion while your equipment oper- 
ates, regardless of water or oper- 
ating conditions. Eliminates need 
for water analyses and special 
equipment. 


Requires no expert handling— 
comes ready to use as is—All 
Active Ingredients—the carrying 
agent is missing. 


Write for Details on 
What This Can— 


“‘Can-Do'' For You 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York 20, N. Y. 


Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 


ond at other convenient points including 
leading supply houses 
Export Representatives 


PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York 20, N. Y. 
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Compact Research and Coordinating Committee 


Members of the Research and Coordinating Committee of the Interstate Compact Commission, 
taken at meeting in Tulsa, Oklahoma, recently. Left to right: Lloyd Jordan, El Dorado, Arkan- 
sas; S. F. Peterson, Springfield, Illinois; L. B. Taylor, Wichita, Kansas; Howard Hinson, 
Amarillo, Texas; Ludwig Schmidt, Bartlesville, Gklahoma; Kork Kelley, Wichita Falis, Texas; 
D. J. Jones, Lexington, Kentucky; Walter T. Pound, chairman, Oklahotma C.ty, Oklahoma; 
Dr. E. T. Heck, Albany, New York; H. B. Burwell, Nashvi.le, Tennessee; W. Roy MacGinnis, 
Denver, Colorado; A. H. Barbeck, Austin, Texas; Jack Baumel, Austin, and R. R. Spurrier, 


Santa Fe, New Mexico. 


Calif. companies merge 


E. S. Dulin, president of Byron Jackson 
Company, and J. C. Ballagh, president of 
Patterson-Ballagh Corporation, jointly an- 
nounce the acquisition by Byron Jackson 
Company of ali of the outstanding stock of 
the Watterson-Ballagh Corporation. 


Patterson-Ballagh will operate as a sepa- 
rate division of Byron Jackson Company, 
which company has owned a minority in- 
terest in Patterson-Ballagh since its for- 
mation and which has been working in close 
harmony with that firm through the presence 
of Dulin on its board of directors. 


Both Byron Jackson Company and Patter- 
son- Ballagh are unusually well known 
throughout the oil industry and their prod- 
ucts are used in every operating oil field of 
the world. Patescsen- ela is mainly 
concerned with the fabrication of important 
rubber specialties along with certain other 
products non-competitive with those of 
Byron Jackson Company. 

The merger of these companies will sup- 
plement the efforts of each and, coupled 
with the expansion programs now planned 
for domestic and foreign operations of both 
the oil tool and pump divisions of Byron 
Jackson Company, comes at a very oppor- 
tune time. 


Patterson-Ballagh Corporation is one of 
the pioneers in the oil tool industry, being 
founded in 1927 and introducing rubber 
casing and drill pipe protectors. Since then 
many additions to the line of products have 
been made and are being contemplated, in- 
cluding the wire line guide, pipe wiper, 
swivel and traveling block bumpers, and the 
mud gun. In development are many items 
for producing wells, including a deep well 
swab, sucker rod wipers, and wire line 
wipers. 

No immediate changes in management, 
personnel, or sales distribution are being 
contemplated. The manufacture, sales, and 
distribution of Patterson-Ballach items will 
remain under the Patterson-Ballagh name. 


J. C. Ballagh will continue as president 
and general manager of the firm. D. G. Mil- 
ler continues as secretarv. He has been as- 
sociated with Patterson-Ballach many years 
and is the inventor and designer of many 
of their most important items, as well as 
ca a pioneer in the turbine pump in- 
dustry. 
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Houston division manager 


Wm. C. “Casey” Jones, after a year and a 
half in tne con.racting business in | exas, has 
rejoined the saies siaul of Security Lngineer- 
ing Company, Iinc., as district manager of 
the Houston division with oltices at 1053 
Mellie ksperson Building, Houston, ‘Texas. 

“Casey” has a thorough knowledge of the 
company’s products anu operators’ require- 
ments gained irum previous experience on 
Security s sales staft. After working Cali- 
fornia trom both the Whittier and Bakers- 
field othces, he was transterred to ‘lexas, 
where he covered the fields of South Texas, 
East Texas, and Louisiana. 


Eastern regional manager 


Richard F. Garretson was recently ap- 
pointed eastern regional manager ot Ran- 
some Machinery Company, industria} Divi- 
sion, a subsidiary of Worthington Pump and 
Machinery Corporation. He is in charge of 
sales of welding and work positioning equip- 
ment with offices at 2905 North Broad Street, 
Philadelphia, Pennsylvania. 

Garretson joined Kansome in 1936 and is a 
pioneer in promoting positioning equipment. 


Republic Supply opens new Houston building 


Republic Supply Company announces the 
compietion of the first unit of its new supply 
store and warehouse at 501 North Greenwood 
Avenue, Houston, Texas. According to A. B. 
Judd, vice president and general manager, 
the company is now prepared to provide 
what is believed to be the “last word in mod- 
ern oil industry supply service.” 

The new store and warehouse is of al 
steel construction 142 ft. by 160 ft. with 
main floor and balcony providing more than 
37,000 sq. ft. of space. The building, situ- 
ated on a 14-acre tract owned by the com- 
pany in the Esperson industrial section, will 
be enlarged further by the addition of a 
second unit 75 ft. by 300 ft. now being de- 
signed. This second unit will be crane 
equipped to handle tubular goods and heavy 
machinery. 

Republic Supply Company was organized 
at Beaumont in 1910 and shortly afterward 
moved its general headquarters to Houston. 
Since that time the company has expanded 
with the growth of the oil industry until to- 
day it maintains 45 sales and service points 


throughout the following important oil pro- 
ducing states: Arkansas, lilinois, Indiana, 
Kansas, Louisiana, Mississippi, New Mexico, 
Oklahoma, and Texas. 

Republic Supply Company is a wholly 
owned subsidiary of the Republic Steel 
Corporation of Cleveland. 


In addition to the 1200 oi] men and oil 
equipment manufacturers from all parts 
of the country attending the formal opening 
of Republic’s new supply store and ware- 
house April 27, were the following officials 
of the Republic Steel Corporation from 
Cleveland, Ohio: C. M. White, president; 
N. J. Clarke, senior vice president of Repub- 
lic Steel Corporation and president of Re- 
public Supply Company; E. M. Richards, 
vice president in charge of operations; J. M. 
Schlendorf, vice president in charge of 
sales; W. W. Hancock, vice president, sec- 
retary and treasurer; P. F. Boyer, vice presi- 
dent and comptroller; W. M. Kelley, assist- 
ant to vice president in charge of operations, 
and Manly B. Brown, manager of sales, pipe 
division. 


Interior view of a part of the new building. 
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There’s less danger of breakage 
since Standco bolts are machined 
after heat treating. This prevents 
internal stress concentration at 
thread roots. 
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The highest quality materials used 
in Standco bolts have plenty of 
strength and temperature resistance 
to resist breakage under severe 
conditions. 


PRECISION BOLTS 


Standard lengths of Standco bolts 
are ready for immediate shipment 
out of stock. Special lengths can 
usually be shipped within 48 hours. 
Be sure Standco Precision Bolts are 
used on your. next job. 


STANDCO BOLT CO. 


2701 CLINTON DRIVE 


HOUSTON, TEXAS 
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Lincoln foundation awards 


An exceptional opportunity for those en- 
iged in the design, manufacture, or con- 
truction of any type of petroleum machin- 
ry or parts, is offered by The James F. 
incoln Are Welding Foundation, Cleve- 
ind, Ohio, in the announcement of its new 
$200,000 “Design-for-Progress” Award Pro- 
T T? 

Petroleum Machinery” is admitted ‘as 

division of the “Industry Machinery” 
issification and includes any type of ma- 
nery used in the petroleum industry. 

familiar with the petroleum industry 
also enter the competition under the 
szram’s “Containers” or “Maintenance” 
ssifications, each of which offers a total 
$5800 in classificational awards. 


Four awards totalling $1600, established 
for the petroleum division of the industry 
machinery classification are: 


Ist 2nd 3rd 4th 
Division _.....$700 $500 $250 $150 


Papers in the petroleum machinery divi- 
sion are also eligible for the industry ma- 
chinery classificational awards of: 

Ist 2nd 3rd 4th 
Classification $2500 $1500 $1000 $800 

Three winners of divisional and classifi- 
cational awards will also be possible re- 
cipients of the main program awards of 
$10,000, $7,500, and $5,000, respectively. The 
principal program award, which may be 
won by a paper in the industry machinery 
classification, is $13,200. 


An author entering his paper in the above 











Underground Warfare 


iS STILL 





REILLY ENAMEL FIGHTS CORROSION 


@ There is no peace for unprotected pipe lines. From 
the minute such a line goes into the ground it must 


light for its life. Moisture, gaseous vapors, soil acids 
and alkalies, electrolysis—are the corrosive agencies 


that make the attack. 


The best protection you can give steel pipe against 
these underground enemies is a coating of hard, tough 
Reilly Enamel. This coal tar coating seals the steel 
against all corrosive agencies, and insulates it against 


regulated in its properties that it will withstand tem- 
sratures as high as 160°F. with flow 

peratures as high as 160°F. without flow or sag — and 

as low as minus 20°F. without cracking or checking. 
Pipe lines coated with Reilly Enamel are excep- 

tionally free from costly service interruptions, and can 





be depended upon for long life and low maintenance 


costs. Made in two standard grades, or to specification. 


REILLY TAR AND CHEMICAL CORPORATION 
Merchants Bank Bldg., Indianapolis 4, Indiana 


500 Fifth Ave., New York 18 . 


| 
| 
| 
| 
| 
I 
| 
| 
extraneous materials and elements. Reilly Enamel isso — | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


2513 S. Damen Ave., Chicago 8 


This 20-page booklet de- 
scribes Reilly Enamel and 
other Reilly Protective Coat- 
ings for metal, cement, brick 
and wood surfaces. Write 
for your copy today. 








division of the industry machinery classifi 
cation, not winning any other award, may 
still win one of the 217 honorable mention 
awards of $100 each. 


Complete details of The $200,000 “Design 
for-Progress” Award Program, which close- 
June 1, 1947, may be obtained by writing 
the Secretary, The James F. Lincoln Arc 
Welding Foundation, Cleveland 1, Ohio. 


Heads Stanolind Pipe Line 


F. O. Prior has announced his resigna- 
tion from the position of president ol 
Stanolind Pipe Line Company, and 
the election of B. 
C. Clardy as president 
of the company and 
member of the board 
of directors. Prior will 
retain his present 
position as chairman 
of the ‘board of direc- 
tors. 


Clardy has taken 
over his official duties 
with Sianolind Pipe 
Line Company and re- 
sides in Tulsa, Okla- 
homa. Stanolind Pipe 





B. C. Clardy 
Line Company is the pipe line operating 
subsidiary of Standard Oil Company (Tn- 
diana). 


Watson retires 


Boyd Waison, district manager of the New 
York office of the Spang-Chalfant Division 
of the National Supply Company, retired 
May 1 after 41 years with the division and 
its predecessor, Spang 
Chalfant, Inc. W. J. 
Stanton, who has been 
with the company for 
14 years, succeeds 
Watson. Stanton was 
the company’s liaison 
representative in 
Washington from 1941 
throughout the war. 


Watson, who is well- 
known in jobbing cir- 
cles and in the pipe 
and oil industry, first 
served Spang Chalfant 
in the legal depart- 
ment. He later transferred to the sales or- 
ganization as district manager in the Pitts- 
burgh office and later as vice president of 
Spang Chalfant, Inc., with offices in New 
York. 


Stanton, during his many years in the pipe 
industry, has developed a host of friends in 
the public utility, municipal, and transporta- 
tion fields. Prior to joining the Spang-Chal- 
fant organization, he spent 17 years with 
General Electric Company. 





W. J. Stanton 


Flanders to Lane-Wells 


George S. Flanders, widely known in oil 
tool export circles, has joined Lane-Wells 
Company as export sales engineer, according 
to an announcement made by James D. 
Hughes, Lane-Wells sales manager. 

Flanders was active in oil tool export 
work before the war and had headquarters 
in Trinidad and New York City. During the 
war he was stationed in England where he 
worked on the planning and construction of 
military pipe line systems for the invasion of 
the continent. 

Flanders in his new capacity will make 
his headquarters in Los Angeles and make 
periodic trips through foreign fields to serv- 
ice Lane-Wells equipment and represent the 
company abroad. 
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...- PRECISION 
MADE 
PERFORMANCE 
PROVED 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philadelphia 40, New York 7, Atlanta, 

Dallas 1, Houston 2, Minneapolis 5, San Francisco 24, Los Angeles 

33, Seattle 4, Toronto 8. Offices, Factory Branch Stores and 
Distributors in Principal Cities. 
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Aegquires Ross stock 


Purchase of The A. H. Ross Company, 
manufacturers of packaging machinery, by 
Rockwell Manufacturing Company, Pitts- 
burgh, has been announced by Colonel 
Willard F. Rockwell, chairman and presi- 
dent. 

A. H. Ross, president and principal stock- 
holder of the Ross company, wili become 
vice president and general manager of the 
packaging machinery division of Rockwell, 
but the company will continue. to operate 
under the name of A. H. Ross Company and 
maintain its plant in Ludlow, Kentucky. 

Rockwell Manufacturing Company is 
headed by Colonel Willard F. Rockwell, 
who is also chairman of the board of De- 
troit Timken Axle Company and Standard 
Steel Spring Company. It was through the 





latter company that Colonel Rockwell re- 
cently bid $75,000,000 for the Pullman Com- 
pany. During the war Colonel Rockwell 
served as director of production of the 


*United States Maritime Commission, as a 


member of the executive committee of Army 
and Navy Munitions Board, and on the Re- 
quirements Committee ot WPB. 

Prior to acquisition of the Ross concern, 
Rockwell Manufacturing Company’s busi- 
ness was divided among the manufacture of 
meters, valves, regulators, and machine tools. 
Five companies were acquired by the com- 
pany in 1945. 

Plans call for a considerable expansion of 
production in the Ludlow plant. The princi- 
pals, in commenting on the transaction de- 
fined the acquisition by Rockwell as being 
a definitely constructive move to increase 
steady employment in the Cincinnati area. 

















PRE-CEMENTING 
REAMER BIT 


The Eastman Pre-Cementing Reamer Bit simultaneously scrapes and washes 
the section of the hole to be cemented. Then, after withdrawing the center 
plug of the tool with a wire line overshot, cement may immediately be 
pumped through the practically full-hole opening in the conventional manner. 

Thoroughly proved in oil-field use under all conditions. For full informa- 


EO 


OIL WELL SURVEY COMPANY 
LONG BEACH -DENVER*DALLAS 























of 
WISCONSIN 
‘= Cooled = 
ENGINES 
in the 
Oil Industry 








This Model VE4 Wisconsin V-type, 4-cylinder Power Unit installation, fur- 
nished by Harley Sales Company as one of their Standard Units for special- 
ized services to the oil industry, is direct-connected to a National Transit 
Rotary Pump, delivering high grade distillate at 175 lbs. discharge pressure, 
The wire on the Unit is an automatic device which shuts down the engine 


after a predetermined time. 


Today, more and more Wisconsin Heavy-Duty Air-Cooled Engines are 
being used in a wide range of service applications where extreme de- 
pendability and freedom from frequent servicing attention are important 
considerations. Consult Harley Sales Company regarding your power and 


equipment requirements. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 14, WISCONSIN 


Word slorgest Builders of Heavy-Duty Air-Co 


WRITE TO HARLEY SALES CO. 


$10 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 


_ Engines and all types of utility units. 








Franks representative 


L. R. Page has been appointed Franks 
Manufacturing Corporation representative in 
the states of Arkansas, Louisiana, Missis- 
sippi, Alabama, Georgia, and Florida, ac- 
cording to an an- 
~ nouncement by Carl 
_ White, Jr., president. 
»  Page’s headquarters 
> will be at Jackson, 
= Mississippi, at 3539 
- Hawthorne Drive. 
After graduating 
_ from Princeton with a 
- B.S. degree in sci- 
ence, and after a two- 
year term in World 
War I in the navy, 
 % Page moved to Tulsa 

in 1920, going to work 
L. R. Page as a roustabout for the 
Olean Petroleum Company in the Bristow 
field. He was later chief scout for the firm in 
Kansas and Oklahoma. Later he organized 
his own drilling company and oil company. 





E. J. vanDyk appointed 


E. J. vanDyk brings a well-rounded engi- 
neering knowledge of all phases of oil drill- 
ing to bear upon his new job as petroleum 
industry field engineer and district manager 
of sales for the Detroit 
Diesel Engine Division 
of the General Motor- 
Corporation. vanDyk’s 
appointment, an- 
nounced by Arch F. 
Campbell, manager of 
Detroit Diesel petro- 
leum industry sales, is 
to the district that in- 
cludes Oklahoma, 
Kansas and Illinois. 

vanDyk is a me- 
chanical engineering 
graduate of Wayne 
University, Detroit, E- 4- vanDyk 
Michigan, Class of 1936. His first employ- 
ment was with the Surface Combustion Com- 
pany of Toledo, Ohio, a subsidiary of Cities 
Service. He served as an engineer with the 
Detroit City Gas Company before joining 
General Motors in 1939. 


vanDyk will make his headquarters at 
Tulsa, Oklahoma, and will work out of the 
General Motors petroleum industry sales 
office in the Philtower Building. 





C-R-C opens branch 


With the opening recently of a sales and 
service branch in Tulsa, Oklahoma, 
Crutcher-Rolfs-Cummings, pipe line equip- 
ment manufacturers and suppliers, has 
nearly doubled its facilities to the Mid-Con- 
tinent area, it is announced. Shop facilities 
in the Houston plant also have been ex- 
panded in the last six months. 


Grover Swartz, W. H. “Bo” Bardsley, 
and J. S. Roberts will work out of the new 
Crutcher-Rolfs‘Cummings Tulsa branch. 

Swartz will be in charge of ditching ma- 
chines, shovels, and sales and service. “Bo” 
Bardsley will be in charge of general pipe 
line equipment and Roberts will be the field 
serviceman for the Tulsa area. 

Crutcher-Rolfs-Cummings purchased a 
building at 220 West Archer for the new 
branch office. The building is being com- 
pletely remodeled for offices and shops. The 
Tulsa branch wiil have a complete line of 
pipe line construction equipment and parts. 

This expansion of C-R-C sales and service 
facilities is designed to meet the demands 
and needs of the north Mid-Continent area, 
it was said. 
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Dependable - - Long-lasting - -Versatile 


GLOBE and ANGLE Valves 








\ This slip-on disc bronze valve was originated, 


developed and improved by Reading-—Pratt & Cady. 


Slip-on renewable disc with insert. The 
regularly-supplied insert, made of an 
asbestos composition, is suitable for 
150 Ib. steam—300 Ib. oil, water, gas 
or air. Other available inserts of rub- 
ber, leather or metal are renewable 


separately and are interchangeable. y 4 


é 


Essential 


to fullest performance are disc guides, cast in the bodies 


and machined, which extend down to the body seats. This is 


a versatile valve because a soft disc insert gives a tight 


closure in a globe type valve, basically a throttling type. 


Reading—Pratt & Cady distributors are located in 


5 principal cities. 


Reading Cast Steel Valves and Fittings ¢ Pratt & Cady Brass and Iron Valves 


d’Este Automatic Regulating Valves 


READING-PRATT & CADY DIVISION 


AMERICAN CHAIN & CABLE 
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Tulsa representative 


George W. Cocke, former district manager 
n Oklahoma for Erie Meter Systems, Inc., 
1as joined Bowser, Inc. as representative in 
he Tulsa, Oklahoma, area, it is announced 
yy Walter M. Harks, sales manager of the 
Bowser Gasoline Pumps and Petinco Divi- 
ion. 

Cocke will handle sales of marketing 

juipment and Petinco (petroleum inven- 
tory control) systems to the major oil com- 
panies in that territory under the Bowser 
Dallas district office, and will make his head- 
juarters in Tulsa at 216 East Archer Street, 
where both sales and service facilities are 
maintained for Bowser equipment in eastern 
Oklahoma. 

The new Bowser representative has been 

district manager in Oklahoma for Erie 


AMERICAN 


ROLLER BEARINGS 


PITTSBURGH 





Meter Systems fer the last 13 years. He is a 
native of Virginia and a graduate of Vir- 
ginia Polytechnic Institute. 


- Purchases tool company 


The National Supply Company has an- 
nounced the purchase of the Waynesburg 
Tool Company at Waynesburg, Pennsy]- 
vania. The company took over on May | 
with Edward L. Hollobough as store man- 
ager. The store was originally owned by the 
Prichard Supply Company, and more lately 
was operated by Donnelly and Wilson. 

Hollobough is one of the old-time oil men 
in the Pennsylvania and West Virginia fields, 
and has been connected with the supply 
business for years. He was originally man- 
ager for Prichard Supply, and subsequently 
manager for Donnelly and Wilson. 





When we say super service, we mean just that! 
Because AMERICAN SUPER HEAVY DUTY ROLLER 
BEARINGS are specially built for applications requir- 
ing super strength...super performance... super 
endurance. They are not just ‘‘stock’’ bearings. Often 
they are designed to exact specifications for the job 
they are required to do. Their vital, extra capacity to render continuous 
24-hour-a-day performance in the heaviest equipment built, under the most 
adverse service conditions to be encountered in modern industry, is the 
reason why, for more than 25 years, AMERICANS have been first choice 
with manufacturers and designers of heavy industrial and oil country 
machinery. Once adopted, no manufacturer has ever had to switch from 
AMERICANS. Write today for complete technical details. 


AMERICAN ROLLER BEARING COMPANY 


PENNSYLVANIA 


Pacific Coast Offices: 1718 S. Flower St., Los Angeles, Calif. 


AMERICAN 


Heavy-Duty ROLLER BEARINGS 





306 





THE 


Roebling promotions 


Announcement is made by John A. 
Roebling’s Sons Company, Trenton, N. J., 
that Ferdinand W. Roebling 3rd has been 
appointed vice president in charge of engi- 
neering. He succeeds Charles M. Jones, who 
has become vice president in charge of pub- 
lic and industrial relations. Both men are on 
the company’s board of directors. 

Upon his graduation from Princeton Uni- 
versity in 1933, Roebling became a member 
of the engineering staff at Roebling and con- 
tinued in that capacity until called to active 
military service in September, 1940. He re- 





F. W. Roebling III 


C. M. Jones 


cently returned to the company after serv- 
ing with the U. S. Army Engineers for five 
years, and retains the rank of lieutenant 
colonel in the Officer Reserve Corps. 

Roebling’s appointment provides an inter- 
esting sidelight in that he is the third great 
grandson of the company’s founder, John A. 
Roebling, now actively engaged in manage- 
ment, the others being Charles R. Tyson, 
president, and Joseph M. Roebling, chair- 
man of the board of directors. 

Jones is a graduate of the U. S. Naval 
Academy, and also attended Massachusetts 
Institute of Technology. He joined the 
Roebling staff in 1926, and has held many 
positions of responsibility within the com- 
pany. He is widely known in engineering 
circles, as well as in the field of public and 
industrial relations, and is a member of the 
board of directors of both the Trenton and 
State of New Jersey chambers of commerce. 


Factory branch 


The Sterling Engine Company, Buffalo, 
New York, has opened a direct factory 
branch in San Francisco, it is announced by 
Addison F. Vars, president of the company. 
The new factory branch, established to 
handle expanding business in the Pacific 
Coast states, will serve the territory west of 
the Rocky Mountains, and will give the 
Sterling company a coast-to-coast sales and 
service organization. 

Hans Bohuslav, vice president and direc- 
tor of Sterling’s engineering development 
and research, will be in direct charge of 
the new factory branch. He will be assisted 
by Al Hahn, navy commander during the 
war, who has now joined the Sterling or- 
ganization. 





Hans Bohuslav Al Hahn 
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«on any well 


ITE 


controls every operation tantly and accurately 





J genase sensitive and dependable, the Martin-Decker 
“Sealtite” brings every characteristic of the drilling 
string into clear sight irrespective of the depth of hole or the 
kind of formation. Here are some of the reasons why the 
"Sealtite" is the master drilling control instrument: 


FIVE CONTROL UNITS—GIVE FULL DRILLING 
INFORMATION 


The ‘‘Sealtite’’ is a complete drilling control instrument. It incorporates 
in a single steel case a ‘‘Sealtite’’ temperature-compensated weight 
indicator, a ‘‘Sealtite’’ mud pump gauge, a torque gauge and tachom- 
eter. What's more, it continuously records all variations in weight on 
bottom, mud pump pressure and drill pipe torque on the one 12” paper 
chart giving you valuable data for guiding future drilling operations. 


UNUSUALLY LARGE CAPACITY—CAPABLE OF 
HANDLING 20,000-FOOT WELLS 


The ‘‘Sealtite’’ Indicator reads directly in thousands of pounds and in 
points on a big 16” dial face that's indirectly illuminated for easy night 
reading. A special vernier gauge gives accurate readings for light- 
weight operations, while the oversize gauge mechanism has sufficient 
capacity to handle loads greater than any encountered in today's 
deepest wells. 


NO FLUID LEAKS—EASY TO INSTALL 


The Martin-Decker ‘‘Sealtite’’ Drilling Control eliminates for all time the 
problem of fluid leakage. Copper valves and tubing have been replaced 
with special steel-shielded rubber hose and steel fittings, making the 
instrument absolutely leak-proof and pressure-tight throughout. It re- 
quires no pumping up, no adjustments, and is ready to install the minute 
it reaches your rig. 





Use, this modern, comprehensive system for guiding drilling 
with least expense and most direct results. 


SS i ee oe ae ee 
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Long Time 
No Shutdown 


UT 


tt 


PUMPING WITHOUT PAMPERING 


Occasionally we hear about a Case Oilfield Engine that has run 
non-stop for a year or more, even up to two years. Such excep- 
tional runs reveal the extra ENDURANCE which has earned 

the respect of oil operators for Case engines. 
This endurance reduces the risk of forced shut-down, cuts 
down the attendance required, makes minor maintenance really 
minor, puts off the day of major overhaul. Case endurance 
comes mainly by making every part a bit better than might seem 
necessary. 

Shown above, taking 240 barrels daily from a 4500-foot well 
in Orange County, California, on a 24-hour, 7-day schedule, 
is the 42 H.P. Model “DE.” Other sizes are the “SE,” rated at 

28. H.P. and the 61 H.P. Model “LAE.” For full informa- 

tion call the distributor who maintains service in your area. 
J. I. Case Co., Racine, Wis. 





DISTRIBUTORS 








Southwest Machinery Co., 1900 Linwood Bivd., Oklahoma City, 
Tulsa and Hobart, Okla. 


Wm. K. Holt Machinery Company, San Antonio, Texas 
Southwest Equipment Company, Dallas and Kilgore, Texas 


The Gulf Tractor and Equipment Company, 
3100 Polk Street, Houston, Texas 

















CASE 
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Special engineer 


D. O. Bayless, Houston, Texas, has been 
named special factory service engineer for 
southwestern United States by Edward 
Valves, Inc. 

Bayless is a gradu- 
ate electrical engineer 
of Virginia Military 
Institute. For the last 
4% years he has 
served as an officer in 
the Signal Corps. 
Prior to his war serv- 
ice he was associated 
with The Texas Com- 
pany for a number of 
years as an engineer 
assigned to production 
and drilling projects. 

He will make his 
headquarters in Hous- 





D. O. Bayless 
ton, Texas, servicing Edward users through- 
out the Southwest and assisting Edward 
sales representatives on specific projects. 


Returns to Gardner-Denver 


B. P. Spann, well known in publication 
circles as advertising manager of the Gard- 
ner-Denver Company, Quincy, Illinois, has 
returned to the company after service of 
more than 38 months in the Navy. 

Spann, who has been with the Gardner- 
Denver Company since 1934, was granted a 
leave of absence in November, 1942, to enter 
the Navy. Stationed at the Aviation Supply 
Office in Philadelphia, he was officer in 
charge of maintenance and overhaul spare 
parts for all Navy transport aircraft. His 
duties took him into nearly all the principal 
cities of the United States and Canada, and 
a portion of Alaska. When he was dis- 
charged, Spann had the rank of lieutenant 
commander, having risen from the rank of 
lieutenant (j.g.). 


New California firm 


Announcement is made of the formation 
of the Turbine Bit Company in the owner- 
ship of John A. Zublin, petroleum engineer 
and founder of Universal Engineering Com- 
pany. He is the well-known inventor of sim- 
plex and differential drilling bits. 

For the last three years Zublin has been 
engaged in developing horizontal drilling. 
With its perfection and completion of field 
tests, the method is now to be actively ex- 
ploited by his newly formed Turbine Bit 
Company. 

Operations of horizontal drilling are to 
be undertaken by various companies. 

Turbine Bit Company will operate princi- 
pally in California and will make horizontal 
drilling available to oil producing operators 
with a complete field service that will in- 
clude engineering, special instruction in the 
method, and active assistance to drilling 
crews. 

In order to devote his entire time to the 
operations of horizontal drilling, Zublin has 
leased his Universal Engineering Company 
plant at 2369 East 51st Street, Los Angeles, 
to three of his associates who are success- 
fully carrying on the activities of that well- 
known concern. Location of Turbine Bit 
Company has been established at that plant, 
but will function as a separate organization. 

Perry K. Robinson has been placed in 
charge of services in the field. He will su- 
pervise horizontal drilling of drain holes 
and instruct drillers in the practical applica- 
tion of this new method of drilling to in- 
crease oil production. He is fully exveri- 
enced in the drilling of drain holes, having 
personally supervised operations in wells 
already drilled by this method. 

David L. Hacmann will he in charge of 
office and routine work. Televhones are 


Jefferson 4433 and Jefferson 6151. 
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. Designed for high speed transport- 

i ation, the 36-L can be moved at 

Bs} speeds of 30 miles per hour and 

EY faster with this semi-trailer mount- 

kd ing. Also available is skid-type 

B base for easy skidding to derrick 

e floors, trucks, mudboats. 
VERSATILITY \ | 

RS | 

eB Profitable ss 

ej handling of j 

Ba tailing-in, i | 

ki top-to-bot- iff 

ba] tom, clean- if 

ES out, deepen- if 

fa] ing, swab- ‘i 

ea bing, servic- 

fk ing, and fish- 

ae ing makes 

a the 36-L an 

a all-around 

| profit pro- Jammu 

mal ducer. With 7 


WET 
BS RY 


the 36-L you're “ready for anything.” 


The exclusive 
SMOOTH ACTION inCnihansrunes 
@ 


absorber under 
( Zs » 


BSCR 
Mee 


bs 2 
Sars. 


the crown sheave 

keeps drilling smooth 
- with minimum vibra- 
tion, imparts elastici- 
ty and long life to the 
drilling cable, lets 
tools strike a sharp, 
snappy blow for real 
footage. 
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QUICK SET-UPS 


Ba: 






f| In 20 minutes, two 

fe} men can easily 

& raise or lower the 

ey derrick on a 36-L. 
kj] A strong latticed 
Rag steel box structure 

is of the telescoping 

e type, the derrick is 

hq extended and rais- 

fq ed by a worm-gear 

ha driven power 
wi j 

ma winch. Folding 

mej tubular braceskeep 
ba derrick secure. oe — 
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MILWAUKEE 


REPRESENTATIVES IN ALL PRINCIPAL OIL FIELDS 


WISCONSIN 
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EASY OPERATION §f 


The convenient 
arrangement of 
controls ona 
Bucyrus-Erie saves 
time, makes op- 
erating easy. All 
controls are 
grouped together 

‘ close to the hole 

for quick action if 

trouble starts. 
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W. C. Dickerman dies 





| William Carter Dickerman, a member of 

| the executive committee and of the board of 
directors of the American Locomotive Com- 

pany, died in New York City, April 25. 


For 50 years Dicker- 
| man was active in the 
railroad equipment 
field. Upon graduation 
from Lehigh Univer- 
sity in 1896 he joined 
the Milton Car Works, 
Milton, Pennsylvania. 
There he served suc- 
cessively in the audit- 
ing, purchasing, and 
engineering depart- 
ments. In 1899 upon 
formation of the 
American Car and W- ©. Dickerman 

Foundry Company, of which the Milton 
Works became a part, he was appointed as- 
sistant manager of the Milton district of 
that company. Transferred to New York 


A DRILLERS: 
in 1900, he became general sales agent until 


H | 1905 when he was appointed vice president 
Consider the roots of a tree | of American Car and Foundry Company. 
| When America entered World War I, Dick- 
| erman took charge of all war production of 
that company for the United States and 
Allied Nations. In 1919 he became vice 
| president : — <a. . F 

: : , In 1929 Dickerman became president an 
oil well. The tree gets its nourish- | in 1940 chairman of the American Locomo- 
| 


_ tive Company. After serving through the 
men ‘00 > 
t from long a radiating war years at the request of the board of di- 






The roots reach No tree ever 
out for sustenance. grew a single root 











Here’s a simple lesson in Nature; 
you can apply it to drilling an 


in all directions ; not froma single _ rectors, he resigned as chairman of the 
, | board immediately after the war, remaining, 
vertical root. | however, as a member of the executive com- 


| mittee and of the board. 

Dickerman was also a member of the 
executive committee and of the board of 
directors of the American Car and Foundry 
Company. In addition, he was a director of 
many other leading corporations. 














se oil _ a This oil well is only 
izontally dei vertically drilled 
for moximum drainage for restricted drainage Buys diesel rights 


The National Supply Company of Pitts- 
burgh and the Sterling Engine Company of 
Buffalo have announced that the latter com- 
pany has purchased the manufacturing and 
servicing rights to the high-speed diesel 
engines formerly produced at National’s 
Superior Engine Division, Springfield, Ohio. 
a : The announcement was made by A. E. 
= Walker, president of National, and Addison 
: . fax: . F. Vars, president of Sterling. Production 
Zublin Horizontal Drilling, like the roots of a tree, multiplies the of the angus mn ry taken over ra hegeonng 
effective area of recovery, reachi oni - as soon as tools and inventory can be trans- 
Seaaciiaaa ery, reaching far beyond the limits of vertical ferred from Springfield to Buffalo, Vars said. 

a Se Disposal of the company’s rights to the 





We are prepared to increase the production of your old wells high-speed diesels will permit National to 
ae ae ‘ : expand its facilities for the production of 
y horizontal drilling or insure greatest production from your slow-speed, heavy duty diesels suitable for 
new wells. the petroleum industry, larger ee 
. installations, stationary power plants, and 

Full details, test records and costs upon request. commercial ‘applications, Walker said. 








Inquiries for Franchises and Manufacturing Rights invited. 


T URB i w =z & 4 Tv  o GC M PA & Y FOR SALE—Will sell an interest or full 


patent rights to the Mason Measure Meter 





(Under the ownership of John A. Zublin) described on page 260 of this issue. Or will 
deal with reliable concern on royalty or 
2369 E. 51st St. (Phones: JE. 4433, JE.6151) Los Angeles 11, Calif. bonus basis. Sales good now but potential 


great. Will use money to help merchandise 
meter. Safe investment. Address Box 47, 
% The Petroleum Engineer, 700 Irwin- 
Keasler Bldg., Dallas, Texas. 











WANTED: Sales Engineer by oilfield 
engine distributor. Engineering gradu- 
ate with thorough knowledge of East 
Texas oil field. Address Box No. 44, 
c/o The Petroleum Engineer, P. O. 
Box 1589, Dallas, Texas. 
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MAGNAFLUX 


for Inspection of Drill Pipe 


Now Featured by 
TUBOS COPE 


Drill Pipe Inspection Service 


HOUSTON, TEXAS VENTURA, CALIFORNIA 





Close collaboration of Magnaflux and Tuboscope engineers has resulted in specially 
designed, self-propelled, field units for locating potential drill pipe failures, which are 
caused by fatigue cracks and other defects so small as to be invisible to the naked eye. 
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Engineering chairman 


The Mississippi Oil and Gas Engineering 
Committee, at its annual meeting in Jack- 
son, elected Joe T. Goodman of the Gulf 
Refining Company as general chairman. 
Goodman succeeds D. V. Carter of the 
Magnolia Petroleum Company who organ- 
ized the committee and was general chair- 
man the first year. 

W. F. Dalton of the Hunt Oil Company 
was elected vice chairman, James P. Evans, 
Jr., secretary-treasurer, and J. D. Davis of 
the Union Producing Company, chairman of 
the executive committee. 

| The members of the executive committee 
| elected were W. F. Eiting of The Carter 
| Oil Company; J. T. Reynolds, Sohio Pe- 
| troleum Company; J. S. Boldrick, Humble 
| Oil and Refining Company; A. S. Rhea, Sun 
| Oil Company; J. C. Phillips, Gulf Refining 
| Company, and D. V. Carter of the Magnolia 
Petroleum Company. 

Admitted as new members in the com- 
mittee were A. M. Billings of Fair and Bill- 
ings, A. E. Clapp of Sample and Mucher, 
and G. W. Pirtle of Hudnall and Pirtle. 





J. D. Swartz promoted 


J. D. Swartz, district representative for 

3 T Oo Pp Ss 4 # U T D oO W Ww & South Chester Tube Company in Tulsa, 

Oklahoma, has been promoted to manager 

of sales, Mid-Continent district, including 

CAUSED BY the states of Oklahoma, Kansas, and TIIli- 

nois. Swartz will continue to make his head- 

quarters in Tulsa with a branch office in 

i. Wichita, Kansas. He will also be manager of 

z sales of South Chester Corporation, a re- 

cently organized subsidiary, handling spe- 

cialty products somewhat out of the normal 

range of the South Chester Tube Company 
business. 


LINE SCALES 
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10 of the 20 Models we manufac- 
ture. 40,000 pounds to 500,000 
pounds. A special scale for any job. 


With a Line Scale you know the pull 
on the line, and the weight on the bit in 
pounds. Accurate, sensitive, rugged and 
economical. 


Line Scales are dependable, even in 
areas of rapid temperature changes. Re- 
peated tests prove the accuracy of Line 
| Scale readings under all working con- 
| 
| 





ditions. 


See your supply man, now. 


LINE SCALE CO., INC. 


REPRESENTATIVES IN PRINCIPAL CITIES Phone 2-1765, 907-11 SE. 29th Street, Box 4245 


OKLAHOMA CITY, OKLAHOMA | 
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Made representative 


C. C. McDermond has been appointed 
representative of the welding fittings divi- 
sion of Tube Turns, Inc., in Venezuela and 
Colombia, South Ameriea, it is announced by 
Jack Green, the firm’s sales manager. Mc- 
Dermond and his assistant, C. T. McCoy, 
make their headquarters in Apartado No. 
331, Maracaibo, Venezuela. 

McDermond has long been prominent in 
the petroleum industry, in both North Amer- 
ica and South America. He began his career 
in 1914 with The Texas Company, as sales 
representative in western Florida. After 
World War 1, he was assigned to the com- 
pany’s West Tulsa refinery, where he began 
acquiring his present broad knowledge of 
petroleum processes and products. Later he 
was made manager of sales in Tulsa, then 
was transferred to Tampico, Mexico, where 
he held numerous posts in the field. During 





Se 





C. T. McCoy C. C. McDermond 
the peak production period in Mexico, he 
was the chief scout for The Texas Company, 
covering all territory south of Tampico to 
the Tuxpam River. In the latter part of 1923, 
he was placed in charge of wildcatting oper- 
ations in the Republic of Panama. 








Look for the 











ARMSTRUivs oud. ripe Cutters are made in 
all standard types. Each is a quality tool with 
hardened steel pins and rollers. ‘‘ Saunders Type’ | 
—hardened end of thrust rod bears on inserted 
hard steel block (double life). In ‘‘Drop Forged’’ 
and ‘‘Combination’’ types, which take either 1 or 
3 wheels, a replaceable hardened steel nut takes u 
thrust. In the ‘‘Barnes’’ type thrust rod threads 
through -y, Ag Steel section. 

ARMSTRONG BROS. Knife Blade Cutter 
Wheels (smooth or knurled) have thin penetrating 
edges that hold their keenness because they are 
machined from special vanadium tool steel, hard- 
ened and oil tempered. Fit all standard-make pipe 
cutters... . Write for Catalog. 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People’ 


331 N. FRANCISCO AVE. e CHICAGG, U.S.A. 
Eastern Warehouse & Sales: 199 Lafayette St., NewYork, N_Y 
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WITH NEW..SIMPLIFIED GAS 
AND OIL CONTROL VALVE... 


@ Eliminates Crude Spill-over 
“&~, into Gas Line 








FIG. 426 GAS TRAP 


AND OIL CONTROL V 


The new Bowser Fig. 426 Gas Trap efficiently separates gas from 
oil in individual well installations or as a central unit for small 
lease operations. 


It is an important part of the complete Bowser Automatic Well- 
Check System when combined with the Bowser Proportional 
Sampler and Special Oil Well Meter. 


Write today for complete details 
on the new Bowser Gas Trap. 


BOWSER, INC., 1329 Creighton Avenue. Fort Wayne 2, Indiana 


LIQUID CONTROL SPECIALISTS SINCE 188 
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Thread pipe 
faster, with less 
bother, with these 
smart, handy, little 


RikkIb 


RATCHET 
THREADERS 
Nos. OOR and ITIR 





Heads snap in 
either side... 
can't fall out 





@ With one of these efficient and tough little steel- | 
and-malleable threaders at hand, pipe from 4" to | 
i" is quickly perfectly threaded. Die heads with | 
heat-treated tool-steel chasers snap in from either | 
side, can’t fall out. No special dies are needed for | 
close-to-wall threads. Smooth internal ratchet. No. | 
,00R, Ye" to 1"; No. 111R, ¥%" to 1%." Handy, fast, | 
durable—try one and you_understand their grow- | 
ing popularity. Ask | 
your Supply House. | 












Free handy carrier for | 
any group of sizes. 
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Davidson to retire 


W. D. (Steve) Davidson, director, vice president, and chief engi- 
neer of the Emsco Derrick and Equipment Company, retires on the 
first of June after 23 years’ service with that company. 

His many friends with Emsco, with the oil in- 
dustry as a whole, and the oil tool industry in 
particular, regret to see him leave the active pic- 
ture, but all are agreed that his retirement is 
well earned. 

Steve is in the best of health and states that he 
will catch up on his hunting and fishing and take 
a long time doing it. 

He was born in Massachusetts in 1884 and 
graduated from the Springfield Technical 
School. His 49 years of continuous active em- 
ployment has been chronologically as follows: 
the Duckworth Chain Company of Massa- 
chusetts as a mechanic and with Smith and 
Wesson Gun Shops of Massachusetts as a me- 
chanic. He then became interested in the auto- 
mobile industry and was employed by the Knox 
Automobile Company of Massachusetts as an engineer, the Colburn 
Automobile Company of Denver, Colorado, as chief engineer, the 
Pope-Hartford Automobile Company of Hartford, Connecticut, the 
Hudson Automobile Company of Detroit, and the Chalmers Automo- 
bile Company of Detroit, serving with each in the capacity of designing 
engineer. 

His oil tool experience began with the Union Tool Company in 1912, 
where he served 11 years, first as a designing engineer and later as 
chief draftsman. 

In 1923, at the inception of the Emsco Tool Company, he affiliated 
himself with that organization as chief engineer. The Emsco Tool 
Company was merged with Emsco Steel Products Company in 1926 
and later became the present Emsco Derrick and Equipment Company. 


B. 8S. & B. sold 


When A. H. Black, ambitious son of an early day barrel and tank 
builder, invested his meager savings to start his little Kansas City 
shop to build wooden tanks for an infant petroleum industry, it is 
doubtful if his youthful ambition visualized that 
the venture would some day sell for $7,000,000. 
Yet, that is the price which A. J. Smith and asso- 
ciates of Kansas City are reported to have paid 
for Black, Sivalls and Bryson, Inc., whose busi- 
ness they purchased for the A. J. Smith Corpora- 
tion. The transaction is one of the largest con- 
summated in the Southwest and involved a 
pioneer oil industry manufacturing concern 
whose plants, branches, warehouses, sales offices, 
and field representatives dot the United States 
and whose products are used in practically every 
oil producing country in the world. 

Smith, who is president of the A. J. Smith Cor- 
poration, and the Smith Engineering Company, 
becomes the new president and general manager 
of Black, Sivalls and Bryson, Inc. A. H. Black, founder and president 
of the pioneer equipment firm, becomes chairman of the board and 
personal advisor to Smith. Glenn Skinner, vice president, will con- 
tinue in that capacity. Gwynne Raymond, national authority on oil 
field engineering and plant production expert, will continue as chief 
engineer. 

“There will be no other changes in officers, management, or poli- 
cies,’ Smith announced, “but we will improve and enlarge the line 
of B.S.&B. equipment to better serve the oil industry of the world.” 

Administrative headquarters of B.S.&B. will be moved from Okla- 
homa City to Kansas from where Smith will direct the company’s 
affairs; however, offices in both cities will be greatly expanded as 
will the sales force. The company’s unusual research laboratory 
will be maintained and expanded for the creation and designing 
of new products. 

One of the oldest and largest midwestern concerns manufac- 
turing oil field equipment, Black, Sivalls and Bryson, Inc., specializes 
in equipment for the production, pipe line, and refining branches of 
the oil industry. Its manufacturing plants, branch plants, warehouses, 
sales and export offices constitute a network of facilities covering the 
oil industry of the United States, Canada and foreign countries. 

The company also makes machinery for the fabrication and welding 
of steel plates and sheets. Its personnel in plants, offices, and sales 
force totals 2000 employes. 

With its principal manufacturing plants in Oklahoma City and 
Kansas City, B.S.&B. produces welded and bolted steel tanks and 
wooden tanks, pressure vessels and oi! and gas separators, heaters, 
treaters, chemical feeders, and valves. They also specialize in safety 
heads and other field specialties and mechanical equipment. 

«A. J. Smith, the new president and general manager of B.S.&B.. 
is widely known in the petroleum industry, especially in the refining 
division. President of the Smith Engineering Company, he is a pro- 





W. D. Davidson 


Arthur J. Smith 
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fessional engineer and executive. He has a broad background in the 
manufacture and design of oil field and refining equipment and is 
intimately acquainted with the problems of the petroleum industry. 

A graduate of the University of Kansas, Smith is credited with the 
development of many present-day methods of petroleum refining. He 
is a pioneer in refractionation and has patented inventions in the 
fields of petroleum and metallurgy. 

Beginning 53 years ago, in 1893, the story of A. H. Black’s business 
venture provides an interesting story. His small wood tank factory 
for the manufacture of oil field storage tanks was continued as a one- 
man industry for several years. Forty-six years ago, James Sivalls 
became his partner and later the organization was expanded to include 
Black’s brother, the late Edward F. Black, and W. F. Bryson. About 
1909, Glenn Skinner entered the company’s employ. In 1917, the 
corporation was set up to operate the vastly expanded operations of 
the original partnership. 

Two members of the old B.S.&B. official family have survived— 
A. H. Black, an original partner and founder, and Skinner, for many 
years vice president with headquarters in Oklahoma City. The com- 
pany’s personnel includes one of the largest groups of engineers, 
metallurgists, technicians, and plant production experts. The staff 
also includes many veterans among their branch plant and office 
managers and sales department. 


President Oronite Chemical 


George L. Parkhurst has been elected to the presidency of Oronite 
Chemical Company, subsidiary of Standard of California. 

He succeeds R. G. Smith, who will continue with Oronite as a 
member of the board of directors. 

Parkhurst formerly was vice president in 
charge of products and processes. During ihe 
war he served with the Petroleum Administra- 
tion for War as assistant director of refining and 
later as contract executive. In these capacities 
he was responsible for plant approvals, con- 
tracts, and prices in connection with the 100- © 
octane aviation gasoline program. Prior to the ~ 
war, Parkhurst was with Standard Oil Company | 
(Indiana) for many years and was active in 
chemical circles in the Chicago area and else- , 
where. 

The new president has an educational back- 
ground combining chemical engineering and 
law. After graduating in chemical engineering 
from the Illinois Institute of Technology in 1927, he continued with 
graduate work in chemistry for three years. After four years study at 
law, he received his J. D. Degree in 1934 at DePaul University. 





G. L. Parkhurst 


Bowser appointments 


Robert L. Ledbetter has been appointed supervisor of oil field 
equipment sales with headquarters in Dallas, Texas, according to an 
announcement made by Fred C. Farmer, manager, meter sales division, 
Bowser, Inc., Fort Wayne, Indiana. Prior to his association with 
Bowser, Ledbetter‘was a petroleum and meter engineer in Mid-Conti- 
nent and Gulf Coast oil fields for more than 15 years. 

Carlos E. Crawford, who recently joined the Bowser organization, 
has assigned to the company full patent rights on a new, simplified 
gas trap valve for oil wells. With more than 25 years of extensive 
experience in oil field production operations, he will ably assist Led- 
better in the sale of oil field equipment with headquarters in Wichita 
Falls, Texas. 

Other representatives who will work with Ledbetter are: R. K. 
Franklin, Houston, Texas; C. G. Rose, Oklahoma City, Oklahoma; 
L. E. Pietzker, Dallas, Texas; E. O. Johnson, St. Louis, Missouri, and 
F. C. Enz, Evansville, Indiana. 


A.A.P.G. 1947 meeting to California 


Winding up a four-day scientific and technical meeting at the 
Stevens Hotel in Chicago, the American Association of Petroleum 
Geologists accepted the California delegation’s invitation to hold the 
1947 annual meeting in Los Angeles. 

The last annual meeting of the group to be held in Los Angeles 
was in March, 1937, and was staged at the Biltmore Hotel. The annual 
meeting is attended by geologists from all parts of the United States. 


S.A.E. summer meeting 


Realistic survey of engineering requirements for future develop- 
ment of automotive transportation and industrial applications of war- 
developed techniques will feature the program of the summer meet- 
ings to be held by the Society of Automotive Engineers at French 
Lick Springs Hotel, French Lick, Indiana, June 2 to 7. 

S.A.E. General Manager John A. C. Warner, announcing the tenta- 
tive program of the first S.A.E. summer meeting to be held since 
before the war, explained that 20 morning, afternoon, and evening 
sessions have been scheduled and that the Golden Jubilee of the 
automobile additionally will be observed. 
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| @ It won’t thin, flare or split pipe or conduit. 





Even when you’re in a hurry, the extra long 
taper of your Rigaip LonGrip Reamer doesn’t 
gouge or damage the pipe. It whisks out burr 
cleanly with a few feather-light ratchet & 
strokes, saving you time, work — and pipe. 
Comes complete with ratchet handle — or the 
reamer unit fits your Rimaip No.00R threader 
handle. For safe easy reaming, buy it at your 


Supply House. ._ ' 
Reamer unit Se 
fits No. OOR ratchet 
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OIL BASE 
DRILLING FLUID 


Waterless Drilling Increases Production 


The New Member: A light weight oil base 
drilling fluid (60#/cu. ft. or 8.02#/gal.) 
for low pressure or weak zones at approxi- 
mately HALF THE COST of “REGULAR” 
BLACK MAGIC. 


P.O. Box 3735 Terminal Annex, Los Angeles, Calif. 
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A. G. A. program 

A splendid program that will be of great value and interest to tech- 
nical men throughout the gas industry has been arranged by the 
gas production and chemical committees of the technical section of the 
American Gas Association for their joint conference at the Hotel 
Pennsylvania, New York, on June 3, 4 and 5. An attendance of 500 is 
expected at this first major postwar conference of production and 
chemical members of the industry. 

Dr. C. W. Wilson, Consolidated Gas Electric Light and Power Com- 
pany of Baltimore, chairman of the chemical committee, will pre- 
side at the morning session on June 3. His program of speakers in- 
cludes Everett J. Boothby and H. Carl Wolf, president and managing 
dfrector, respectively, of the American Gas Association. Papers on 
enriching oils, coal production, water gas set capacity and tar dehydra- 
tion will be delivered by able speakers. 

The first afternoon session will be conducted by R. VanVliet, New 
York and Richmond Gas Company, chairman of the gas production 
committee, and will feature a symposium on liquefied petroleum gases, 
presented by experts in this fast growing field. European gasification 
processes will be outlined by Captain E. S. Pettyjohn, director of the 
Institute of Gas Technology. Dr. Gauger of Pennsylvania State College 
will give a paper on resins. 

Hudson W. Reed, vice president of the AGA and chairman of the 
manufactured gas department, will preside at the morning session 
on Tuesday. The association’s mixed gas research program will be 
described by W. R. Fraser, Michigan Consolidated Gas Company, 
vice chairman of the chemical committee. P. T. Dashiell, Philadelphia 
Gas Works Company, chairman of the gas production research com- 
mittee, of the manufactured gas department, will report on gas pro- 
duction research. Papers at the Tuesday morning session will cover 
organic sulphur, flash pulverization, retorming, and catalysts. Four 
off-the-record luncheon conferences will be conducted on Tuesday, 
discussing subjects of particular interest. 

A sound slide film will be shown at the morning session on Wednes- 
day, followed by papers on blending properties of volatile coals and 
underground structure corrosion. Reports of several sub-committees 
will be presented on Wednesday, at both morning and afternoon 
sessions. 


Heads Anchor Petroleum 


The board of directors of the Anchor Petroleum Company, Tulsa, 
Oklahoma, recently elevated William A. Baden, vice president, to the 
presidency. 

Baden at 37 becomes one of the youngest 
major executives in the oil industry. He was one 
of the four founders of the company in 1940. 

A second major personnel change saw J. S. 
Feroe, assistant to the vice president in charge 
of sales of the Hanlon-Buchanan Company, 
named to head Anchor’s natural gasoline sales 
department. Feroe, also a young man, is 36, 
and like Baden, is widely known in oil circles. 

In 1933 Baden became connected with the 
Warren Petroleum Corporation after gradua- 
tion from the University of Tulsa. He left in 
1940 to form, together with Paul R. Smith, L. F. 
Rooney, and B. B. Blair, the Anchor Petroleum 
William A. Baden Company. 





A.P.I. Eastern meet 


Program for the spring meeting of the American Petroleum Insti- 
tute’s division of production June 13 and 14 at the William Penn 
hotel, Pittsburgh, will center about war-born improvements in drilling 
and secondary recovery methods. 

Virgil Bowyer of Pittsburgh, chairman of the Eastern District of 
the API division of production, outlined this theme for the program 
and commented, “Every effort will be made to insure a program that 
will be useful, instructive, and well worth anyone’s attendance, espe- 
cially those interested in oil and gas production.” 

Wartime conditions caused cancellation of the 1945 session and 
plans are going forward to make the June 13-14 gathering a victory 
meeting, according to S. M. Vockel of Dun-Mar Oil Company, Pitts- 
burgh, a member of one of the committees on arrangements. Hotel 
reservations should be made early, he said. 


Adds to line 


The Joslyn Manufacturing and Supply Company, Fort Wayne, 
Indiana, announces the addition of stainless steel channels to its 
regular lines of stainless steel ingots, billets, bars, and shapes. The 
new product was developed as a companion item to the company’s 
stainless steel angles and has broad application in metal fabricating. 

The channels are produced hot-rolled, annealed and pickled in 
A.LS.I. Types 302, 304, and 316. Sizes are from 34 in. by % in. by % 
in. to 2% in. by % in. by % in. in any length desired. 
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| Book Reuiews 


@ Manual of Uniform Accounting Practices and Costing 
Guide (2 volumes). Published by American Association of Oil- 
well Drilling Contractors. Price: Manual, $6.00; Costing Guide, 
$4.00. 


The American Association of Oilwell Drilling Contractors 
has published and distributed to its contractor members the 
Manual of Uniform Accounting Practices, prepared by its ac- 
counting committee, and designed for the use of the drilling 
contractor. The methods and practices recommended in the 
manual were selected by the committee after long and careful 
study of many splendid systems, as being those best suited to 
the needs of the drilling industry. 

This book is the first complete work on accounting to be 
released in which the principal emphasis is placed on account- 
ing for the drilling of oil and gas wells. Previous oil accounting 
books have treated the drilling of wells more as a necessary 
adjunct of producing operations than as a separate and dis- 
tinctive business. The association manual fills this gap in 
accounting literature by centering attention on accounting for 
the true cost of drilling oil wells. 


As a companion volume to the accounting manual, the ac- 
counting committee, with the help of supply and service com- 
panies, has prepared a Costing Guide, in which is listed, in 
alphabetical order, every item of supply material and repair 
and replacement parts to which a reference can be found. 











@ Inflammability of Natural Gas: Effect of Pressure Upon 
the Limits, by G. W. Jones and R. E. Kennedy. Published by 
U.S. Bureau of Mines. 


This pamphlet has been published by the Federal Bureau of 
Mines because of its interest in safety in the mining and allied 
industries. The results of an investigation dealing with the 
explosibility of various types of combustible atmospheres and 
explosion hazards of natural gases are given attention in the 
pamphlet. 


@ Lessons in Are Welding Second Edition. Published by The 
Lincoln Electric Company, Cleveland, Ohio. Pages, 176. Price, 
$0.50. 


A collection of 61 lessons in arc welding has been made 
with 200 photos and illustrations to supplement the text. It is 
a revised and up-to-date printing of the second edition to assist 
both new and experienced welders and all persons interested 
or concerned with the subject of arc welding. 


“Lessons in Arc Welding” sets forth in simple language the 
practical instruction based on the experiences of Arthur Mad- 
son, head instructor in the Lincoln Arc Welding School. It ex- 
plains the fundamentals of this method of joining metals by the 
fusion principle and incorporates a wealth of new information 
such as how to apply the latest types of electrodes and welding 
techniques developed during the war years. 


@ Gas Analysis and Testing of Gaseous Materials, by V, J. 
Altieri. Published by The Technical Section of the American 
Gas Association, 420 Lexington Avenue, New York 17, N. Y. 
Pages, 560. Price $5.00 to members, $7.50 to non-members. 


A revision of the Gas Chemists’ Handbook was intended for 
this volume but new subjects constitute about three-fourths 
of the text, resulting in a comprehensive book for dry gases 
and those containing varying amounts of liquids and solids. 
V. J. Altieri, who was assigned to revise the volume, is chief 
chemist of Eastern Gas and Fuel Associates, Boston. 


The table of contents discloses chapters on kinds of materials, 
processes, properties and compositions of gases, measurement 
of quantity and flow, selection of method of sampling, opera- 
tiens, calculations of gas analyses, tests and facilities show- 
ing usefulness of gas analyses, and testing of materials and 
processes in the gas phase. The volume is profusely illustrated 
and thoroughly indexed. 
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NUGENT Lubricating SYSTEMS 


. - . reduce power failures at 
pipe-line pumping stations 















REGARDLESS of the type of power used, Nugent Lubricating Systems 
can help eliminate the risk of power failures at pipe line pumping 
stations. At the installation shown above—one of the pumping sta- 
tions on a Texas-Chicago Pipe Line—Nugent Individual Oiling and 
Filtering Systems are used for the bearings of the oil pumps. All of 
the stations on this line are Nugent equipped. 


Nugent Filters, too, are widely used throughout the oil industry 
for the protection of both fuel and lube oil. These filters remove dirt 
and foreign material as small as .0017” without removing any of the 
additives from the oil. 


Write today for latest bulletins on Nugent Filters and Filtering 
Systems. 


i WM. W. NUGENT & CO.., Inc. 
Tage Est. 1897 


416 N. Hermitage Ave., Chicago, Ill. 


GASOLINE PLANTS AND REFINERIES 














WRITE 
vRIT yor .. GASOLINE 
CATALOG BUTANE - PROPANE + CAUSTICS 


ACIDS - BUTADIENE + STYRENE 


. . write our Engineering Dept., McGowan 
Pump Division, Leyman Mfg. Corp., Cincin- 
nati 2, Ohio, for complete information. 


LEYMAN MANUFACTURING CORP. 
McGOWAN PUMP DIVISION 


59 CENTRAL AVE CINCINNATI 2.) OHIO 
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‘“Flange-ship” is a term we’ve coined to aescribe our 
relations with the men who are steady buyers of 
Phoenix Flanges . . . men who rely on Phoenix 
Flanges for strength, long-life and safety ... men 
who solve all their flange problems by turning to the 
handy Phoenix Catalog where flanges of every size 
and type are listed in easy-to-read tables . .. men 
who demand safety, service and satisfaction .. . 
that’s why they specify Phoenix Flanges. 


Phoenix Flanges are made of mild steel especially 
suited to welding and machining and are available 
in a wide range of styles and sizes. They can also be 
supplied in stainless steel, Everdur brass, and other 
alloys. 


Every Phoenix Flange complies with ASA require- 
ments and ASME and ASTM specifications. 


Write for your free copy of the new Phoenix 
Flange Catalog today. It might be the beginning of 
a beautiful “Flange-ship.” 






PHOENIX 
Drop. — forged 
FLANGES 


Flange Division of 
PHOENIX MANUFACTURING COMPANY 
CATASAUQUA, PA. . JOLIET, ILLINOIS 
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Once in the dim past we held the distinguished post of chief gauger 
for a western oil company, and as such we pretty well had the run 
of the California producing areas. From the orange groves and beaches 
of the Los Angeles Basin to the sandy fastnesses of the San Joaquin 
Valley we wandered hither and yon, and we know every terrestrial 
undulation in this vast expanse as a mother knows her child. Up 
in Maricopa, not far from the site of the Lakeview gusher, lived 
one of the outstanding citizens of the region—Charley Woods, better 
known as “Dusty”. His nickname was derived from the fact, according 
to his kidders, that he was the driest dry hole driller in the San 
Joaquin Valley. Charley always contended that whatever a man did, 
he should try to do better than anyone else, and it is said that some 
of his completions were so arid that the rotary mud had to be extracted 
from the hole with fishing tools. 


In those days Earl Cater was an ambitious young salesman in 
Taft, and Tom Hickey was a popular lad up in Coalinga who was 
getting along very well with the aid of an Irish brogue and a good 
business head. Whiskey Row still flourished in Coalinga, and the 
gals danced nightly in a honkytonk in the neighborhood of Belridge. 
The biggest business next to oil was the operation of punch boards 
and slot machines, and tarantulas, scorpions, and centipedes scared 
the female help at the boarding houses almost as badly as the oil 
men did. It wasn’t uncommon then for a group of oil workers to 
stake their endorsed pay checks on a roll of the dice or the draw of 
a card, the winner picking up the lot and going south or north, de- 
pending on his taste, for an orgy the details of which have no 
place in a respectable publication of this sort. Company boarding 
houses were gathering places for an interesting assortment of char- 
acters, who relayed all pertinent information to the next station along 
the line. Many an executive has taken what he thought was a secret 
trip over the territory, only to find that very remotest camp was 
apprised not alone of his coming, but also of the probable date of 
his arrival. 


Over on the coast, according to Bill Farrand, the drilling crew on 
an Orcutt well—this was also in the stone age—found the going very 
simple. Day by day, without the slightest trouble, the bit churned its 
way at the same rate, and there was never any consequential variation 
in the drilling report. It was all so consistent and uniform that the 
graveyard driller, a chunky lad named Red McCarthy, was eventually 
able to predict what progress he would make on his tour. Inspired 
by this foreordination, he began to make out the drilling reports in 
advance, send them to Los Angeles, and then with his crew repair 
to the local pool hall for an evening of elevating diversion. On one 
occasion while the boys were busy trying to pocket the pay balls, 
the rig burned down. When they discovered this on their return, the 
ingenious Red promptly wired headquarters at Los Angeles and 
asked them to take 12 ft. off the drilling report. 


Now, coming up to the present time, we understand that Herb 
Eggleston, the General Petroleum Corporation refining expert, is 
still convinced that he is the saw player par excellence of the Cali- 
fornia Petroleum Industry. He and Cy Rubel, another virtuoso of the 
wailing wood cutter, once engaged in a sonata duel to determine who 
was the champ. In the middle of the contest, one Frank Morgan ap- 
peared from nowhere with an extremely rusty instrument and an 
entirely new technique. Despite the low character of the Morgan 
rendition, he was given the highest number of decibels by a large 
and enthusiastic audience, and ran out an easy winner. Neither Herb 
nor Cy have ever been satisfied with that contest and have longed 
for an opportunity to wipe out the stigma of defeat. Some promoter 
ought to make a cleanup staging a reenactment of the contest. In 
the meantime, it has nothing to do with the subject under discussion, 
but with so many saws being diverted into musical channels, maybe 
we have found the reason for the housing shortage. 


Diverging slightly here, it is interesting to learn that Ned Brown 
of Brown Drilling Company, erstwhile president of the Pacific Coast 
chapter of the American Association of Oilwell Drilling Contractors, 
didn’t always have to dig down for a living. There was a time, and 
not too long ago, when Ned really wore the big mitt, and besides 
telling the pitchers what to do, sometimes told the umpires where 
to go. Ned used to be catcher for the San Francisco Seals—and, having 
seen him perform behind the plate a time or two in the dining room 


THE PETROLEUM ENGINEER, May, 1946 

















of the University Club, we can well imagine that he was one of the 
leading catchers of his day. 


Bill Stevenson, who has recently taken charge of industrial relations | 


for Union Oil Company, has been about everything that a man could 
possibly be in a refinery from utilities inspector to manager. For 21 
years he has been occupied in the company’s largest refineries at Los 
Angles and Oleum, rising to the highest post in each, and doing it 
all in such a manner that he has made a host of friends on the way. 
Bill is a sort of bashful appearing chap, but that doesn’t mean a 
thing. He has had a wealth of experience in the handling of equip- 
ment and people, and by the boys down the line, he is termed “a good 
joe,” so we are certainly wishing him the mosta of the besta as he 
takes over his new responsibilities. Incidentally, Bill is a keen student 
of Western and particularly California history. We are told by one of 
his cronies that he is more interested in early settlers than the credit 
department. 


Wherewith we intrude a word about that well known Scotch re- 
finer—and we don’t mean that he refines Scotch—Allan Calderwood. 
When we were a mere child, living in the land of the haggis, we 
spent many delightful hours on the banks of a stream named the 
Calder, and many a romp have we romped in the Calder Woods hard 
by. Which merely shows that the world is a small place after all, 
or something to that effect. Anyway, Allan is now manager of Shell’: 
Wilmington-Dominguez Refinery. No longer does he have heather be- 
tween his toes, but we understand he still has a soft spot in his heart 
for old Caledonia. Our operatives tell us that in his spare moments, 
if any, when he isn’t trying to understand Robbie Burns, he can be 
inveigled into a game of cribbage at which he is a master. Another 
of his hobbies is labor relations, and he says he would rather deal 
with a group of employes anytime than with a deck of sticky cards. 


While we are in Shell territory, it is only fair that we mention 
Ike Hemphill, the presiding genius of the Martinez refinery. Here 
is one of the best golfers who ever shot a birdie out of season. There 
may be absolutely no truth in the story but we have been told 
fairly reliably than on a recent outing he had the misfortune to land 
deep in a sand trap. After four or five unsuccessful efforts to oust 
the obstinate pill, he spat on his hands and said, grimly, “I’m gonna 
stay here until I get that thing back where it belongs.” At this, the 
caddy piped up,” I guess I better get you another boy, mister—this 
is my bath night.” 

® 


Speaking of golf, there is a terrific donnybrook now in the making 
between Standard El] Segundo employes and those at Richmond. It 
appears that one of these fine days, some 75 to 100 divot lofters from 
each refinery are due to meet in Fresno and indulge in a niblick battle. 
This tremendous joust is certain to create incalculable havoc, and all 
local meteorologists have been warned to stand by their seismographs. 
There seems to be little doubt that the earth is in for an unprece- 
dented beating as the North and the South battle to determine whether 
the delectable atmosphere of the Carquinez Strait or the rich ozone 
of the El Segundo coastline is best for developing the belting brawn 
of which golfers are made. One of the participants in the forthcoming 
feud recently shot a hole in one—hour, which is at least feud for 
reflection. 

* 


George Simkins, personnel manager for Standard of California at 
E] Segundo, is in the process of setting some sort of a record, which 
will take a lot of beating. George has been painting his house for 
more than a year, and at last reports had the deal pretty well started. 
So slow has been the progress on this particular job that local 
republicans have all concluded it is a government project. On the 
other hand, under the supervision of C. G. Gillespie, the $2,500,000 
sulphur-dioxide plant at El Segundo is coming along very rapidly 
and is due for completion before very long. 


New headquarters for A.S.T.M. 


The American Society for Testing Materials, which for a number 
of years has had its headquarters at 260 South Broad Street, Phila- 
delphia, Pennsylvania, is occupying its permanent headquarters build- 
ing at 1916 Race St., Philadelphia. This building, which was pur- 
chased and remodeled through contributions made by many of the 
companies and individuals active in the Society’s work, provides 
much needed additional space that is required by the expansion of 
the Society’s staff. 


Traffie manager 


Announcement is made by C. H. Morse, III, vice president of Fair- 

., banks, Morse and Company, of the assignment of Perry G. Jefferson as 

gis; traffic manager of the company, to replace Joseph W. Elliott, who 
2 eee 


:2e4*4 recently retired after service of 23 years with Fairbanks-Morse. 

















| HYDROFLUORIC ALKYLATION 
| For Aviation Gasoline 


FLORITE 


dehy 
+f 


Industrial Advances call for 
More Efficient Drying Agents 


Equal or superior to other granular desiccants in 
drying efficiency and general performance, more 
economical in use because of longer life under the 
conditions of service involved, and lower in initial 
cost than most alternative materials, Florite* has 
rapidly found its way into exacting processes where 
drying agents are employed. Hydrofluoric Acid 
Alkylation of light petroleum fractions, represented 
by the chart above, is a noteworthy example. Propane, 
butane, air, nitrogen, carbon dioxide, refrigeration 
compounds, and various other fluids are successfully 
dehydrated with Florite. The desiccant is capable of 
regeneration again and again by heating to 350°F. 


Made from bauxite by special processes of activation 
and mechanical adaptation, Florite uses no highly 
critical wartime materials and is therefore fully avail- 
able for any users’ requirements. Correspondence is 
iavited. 


*Trade Mark Registered. 


FLORIDIN COMPANY, INC. 


ADSORBENTS 


' Room 54... 220 Liberty Street . . . Warren, Pennsylvania 
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SINGLE AND 
TANDEM AXLE 


SELF-LOADING FLOATS 
For moving heavy loads 


without using additional 

loading equipment. One 

man, truck with winch, and Hobbs Self-Loading Float 
can do entire job of loading, moving, and unloading. 
gah — by winch, forming 
easy-grade ramp (see 


photo at top). Truck backed against rear of trailer. Load 
pulled on with winch or moved on under own power. 
is moved back to front and 


=_— trailer lifted back into trav- 


eling position by winch. Two types semi-automatic fifth 
wheel mounting—on truck or inverted under trailer. 


Order NOW for Early Delivery — Write for Details 


=f Oo 3 & S$ MANUFACTURING CO. 


FORT WORTH * HOUSTON * 
SAN ANTONIO * LUBBOCK 


Trailer front is lowered 


After load is in place, truck 


DALLAS 











ROCKFORD 


fo CLUTCHES 


EASY OPERATION 


HIGH TORQUE 
POSITIVE ENGAGEMENT 


LARGE DRIVING AREA 














*The ROCKFORD Over Center CLUTCH 
has a spring steel adjusting ring plate 
which yields slightly as the roller cams go 
over center thus relieving the back plate 


of strains. It introduces a spring-loaded 
effect which holds the clutch firmly in 
engagement and maintaining evenly 
distributed pressure. Its hard surface and 
freedom to float practically eliminate 
wear. The adjusting ring is relieved to 
permit slight yielding of the plate. It is 
threaded for accurate, easy adjustment. 


SMOOTH RUNNING 
INFREQUENT ADJUSTMENT F.3 


MINIMUM INERTIA 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 


\t shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 
Contains diagrams of unique applications, Furnishes capacity tables, dimensions and 


i specificati Every production engineer will find 





help in this handy bulletin, when planning postwar products. — SS 
ROCKFORD CLUTCH DIVISION weve : 


1303 Eighteenth Avenue, Rockford, Illinois, U. S. A, 
— 








New Roebling appointments 


The appointment of Fred J. Maple as manager of exhibits is 
announced by E. C. Low, vice president in charge of sales, John A. 
Roebling’s Sons Company, Trenton, New Jersey. 
Maple, who was formerly manager of advertis- 
ing, has long been active in this field and is a 
member of the board of directors, Exhibitors 
» Advisory Council, Inc. Due to the postwar ex- 
pansion of this medium, he will devote his entire 
time to this new department. 

The appointment of Albert Neroni to succeed 
Maple as manager of advertising is also an- 
* nounced. Neroni, who attended Columbia Uni- 
| versity and is a graduate of the University of 
Alabama, brings to Roebling a fine background 
both in industrial advertising and in sales de- 
velopment. He is widely known in advertising 
circles, having formerly been assistant manager 
of advertising for Anaconda Wire and Cable 
Company, Inc. 








Albert Neroni 


Inspect award 








K. W. Davis (left), president of Mid-Continent Supply Company of 
| Fort Worth, and Victor LeMay, the company’s new advertising di- 
| rector, inspect a Certificate of Award of the Army Commendation 

Ribbon given LeMay for Meritorious Service as Aide-de-Camp to 
Major General Richard Donovan, Commanding General of the Eighth 
Service Command. 

Before entry into the Army in 1942, he was well known as an adver- 
tising executive in the Southwest and was active in sales promotion 
and advertising circles. He has just been appointed advertising di- 
rector for Mid-Continent Supply Company, and in this new position, 
he will direct both national and export advertising for this oil field 
supply firm. 
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OIL FIELD LANTERNS 
(MODEL 940 UL) 
). @SPARKPROOF construction 
. throughout. Light socket ejects 
broken bulbs. Wide adjusting range 
—from-beam to floodlight at turn of . 
lens. Flexible Directional Beam. Wire- 
less Sliding Switch. Easy Grip Handle. 
Runs on 6-Volt Lantern 


Battery. @ At Your Sup- $4.00 
Listed and Approved by Underwrit- bly Distributor, or write LIST 
ers’ Lab., Inc. Report No. E14729. forimmediate delivery. PRICE 


R 
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IVERS, 
ON SIN 
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New York office moved 


Effective as of May 1, the New York office of Sterling Engine 
Company, formerly at 900 Chrysler Building, has been removed to 
401 Fourth Avenue, New York 16, New York. 

In its new quarters the Sterling Engine Company will have a large 
showroom facing Fourth Avenue wherein will be exhibited Sterling 
marine and industrial engines. 


New Cooper general manager 


Fred E. Cooper, manufacturer and distributor of Allis-Chalmers 
well-servicing equipment and power units to 
the oil industry, announces appointment of 
Harold E. Cooper as general manager of the 
organization. This appointment was announced 
on April 29 at the main office and plant in Tulsa, 
Oklahoma. 

Harold Cooper has been associated with the 
organization for the last 14 years, beginning as 
a field salesman in 1932. In 1936 he became 
eastern division manager. In 1937 he became 
foreign sales representative and for the next 
few years visited most of the world’s producing 
oil fields. 

In 1943 he was transferred to the Tulsa office 
in charge of machinery sales, which position 
he filled until the new appointment. 





H. E. Cooper 


Changes in executive personnel 


Lee C. Moore and Company, Inc., Pittsburgh, Pennsylvania, an- 
nounces the appointment of Norman F. Rohrkaste as vice president. 
Rohrkaste assumes executive affairs of the company in addition to 
his duties as secretary-treasurer, and continues to be in the Pitts- 
burgh office. He has been with the company since 1920. 

Homer J. Woolslayer has been appointed vice president charged 
with the general management of all company oil country activities. 





N. F. Rohrkaste ; H. J. Woolsilayer Newton Chapin, Jr. 


Woolslayer has been with the company since 1923 and has served 
as — engineer since 1941. His headquarters will continue to be in 
Tulsa. 

Newton Chapin, Jr., has been named manager of the industrial 
division of the company in Pittsburgh. This division is devoted en- 
tirely to the development and manufacturing of equipment other than 
for the oil industry. 

Lee C. Moore and Company, Inc., also announces the appointment 
of A. B. Dunham as sales representative at Wichita Falls, Texas, re- 
placing Charles Geddes, resigned. 


— — — 




















CUT TO EXACT REQUIRES LENGTHS 


Round Glasses Clear and Red Line. 
Flat Glasses (Type ‘A’ Plain, Type ‘'B” 
Reflex). Also Mico Shields, all sizes. 








and Guards 
for Boilers 
Tanks, ete. 


all Pressures 
State your needs 





ee 














RUBBER GASKETS 


supplied in all sizes 
All shipments from stock. Send for catalog. 


Cans WATER COLUMN & GAGE CO. 


Livingston 6-1400 








Livingston, N. J. 
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“*U. S.”” builds a dependable Electric Plant to fit every oil- 
field use . . . compact portables for emergency use. . 


units in weather-proof housings . . . automatic units for 
camp lighting. AC and DC units—gasoline, diesel, and 
for operation on natural gas. Write for information. 


DISTRIBUTORS: U. S. Electric Plants, 7001 
S. San Pedro St. Los Angeles 3, Calif.— 
Southwest Equip. Co. 705 Ross Ave. Dallas 
& Kilgore, Texas—C. A. McDade Co., 6526 
Hamilton Ave., Pittsburgh 6, Pa.—Midland 
Implement Co., Box 2113, Billings, Mont. 
& Great Falls. 


UNITED STATES MOTORS CORP. \G= . 
547 Nebraska St. Oshkosh, Wis. \}* yz4 


























Easy to Carry 
@ Direct Reading 


@ Quickly Put 
on Line 


@® Accurate 
Measurements 


The Cavins DEPTHOMETER is o simple, compact, 
direct-reading device that obsoletes. ‘‘stringing-in” 
and gives you accurate measurements in very little’ 
more time than it takes to moke o trip with your 
bailer. Comes in o handy carrying case (weighs 
only 17 pounds)—readily taken to any well—put on 
the line in.a few seconds—priced to pay for itself 
quickly.—Write for illustrated folder. 


THE CAVINS CO. 
2853 Cherry Ave., Long Beach 6, California 


a 





CAVINS DEPTHOMETER 
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7 HOWCO PROVING a, | 


The Howco proving grounds are the oil fields of 





the world. Here, in the test of actual performance 

under the severest conditions, HOWCO FLOATING 
_ EQUIPMENT has consistently demonstrated its ability 
-  — | to deliver the utmost in results and safety. The: Howco_ i 
mark on guide shoes, fi float shoes sarod float collars is your . E 








| 
IALLIBURTON OIL WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 
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